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ELECTRICAL 
MANU FACTURI RING 


Desig CY fits 
OF close. ENERGIZED MACHINES, Production 
AND EQUIPMENT ‘~ _ . ALSO PRODUCT REBUILDING 


Portable, belt, metal 
sander of the Syra- 
cuse Guild Tool Co. 
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WHICH ALLOYS FOR DIE-CAST, PARTS? « PLASTICS 
FOR A LIMITED VOLUME DESIGN « DRY BATTERIES 
SERVE WELL TO ENERGIZE SOME PRODUCTS ¢ GLASS 
INSULATION IN MOTORS « DIALS AND INDICATORS 


Fifth Annual Electrical Manufacturing Product 
Design Contest Announced .... p. 25-28 












Only LANCED Insulation 


will pass 


these vital tests 


It is comparatively easy to produce an enamel film 
on magnet wire which will age well . . . or be 
flexible . . . or withstand abrasion. But great skill 
and experience are required to produce an enamel 
which has good aging characteristics, flexibility, 
adherence, resistance to abrasion at low and high 
temperatures, resistance to solvents, and uniform 
insulation thickness. 

Some enameled wires may exhibit certain ex- 
cellent characteristics but lack others equally im- 
portant. If only one characteristic is weak, the 
enamel film is defective. For instance, overbaked 
enamel may resist abrasion and solvents but lack 
flexibility. An underbaked enamel may be flexible, 
but it is easily damaged by abrasion. 

Beldenamel is a BALANCED insulation. By com- 
bining all the essential characteristics of perfect 
enamel, Beldenamel reduces rejections and other 
winding losses. Don’t be satisfied with unbalanced 
insulation. For lower over-all winding costs, spe- 
cify Beldenamel because it passes all vital tests. 



























Belden Manufacturing Co., 4633 W. Van Buren St., Chicago. 
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bi “ Properties of Enameled Wire Insulations 
Belden engineers have developed test methods and 
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, | simple instruments for evaluating various enamel insu- 
lations. Further information will be sent upon request. 
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Magnet Wires 


vEag * COTENAMEL ¢ SILKENAMEL 
TEXTILE COVERED MAGNET WIRE 
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BECAUSE awierever 


wheels or shafts turn in modern 
machinery, anti-friction bear- 


ings do these 10 things: 
Reduce friction 
Reduce wear 


Prolong life of machinery 


Increase accuracy 


fe RSD, ! 
SO) 7 16 
ee 


Reduce maintenance 


\ 


Resist loads from all directions. 


Permit high speed operation 


At 


Simplify design 


> 
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Allow accurate inter-changeability. 
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10. Give assured performance 

These are the reasons for using anti- 
friction bearings ... for using ball 
bearings ... for using New Departure 
ball bearings. 

New Departure, Division General 
Motors Sales Corp., Bristol, Conn. 


NEW DEPARTURE 


BALL BEARINGS 


Vothing Kells Libe a Bale _— @ 


















WE INVITE YOU TO 
Put this Insulation to any Test 




























CHECK THESE 
SUPERIORITIES 


Coils insulated with Micanite— 


FOR COILS, SLOTS, ETC. 


MICANITE COMPOSITE insulations have met the exacting 
specifications of so many electrical manufacturers —that we have 





Withstand high temperatures 


no hesitancy in inviting you to match it against your own der severe service 


2 Electrical properties retained un- 
particular requirements. 3 


Do not crack or lose insulating 


Through years of experience and research we have developed properties under vibration 


4 Greater dielectric strength in 


these tape and sheet materials to the point where they are of 
; less space 





high quality from every standpoint . . dielectric strength, ease 





of handling, resistance to heat and vibration. Micanite Coil insulations include ne 
Micanite Cloth, Micanite Paper, Fish ne 
Check the list at the right and we will gladly send samples of Paper and Mica, Rope Paper and Mica, cca 
the type which interests vou. Flexible Micanite; and Micanite Tapes 
: : —Mica and Cloth, Mica and Paper, 
iddress Mica Insulator Company, Dept. No. 31, 200 Varick Street, New York; Mica and Silk 
542 South Dearborn Street, Chicago; 1276 West 3rd Street, Cleveland. Birmingham, 
Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto, Y ae 
MICA INSULATOR COMPANY : 
, 
 MICANITE . . . EMPIRE VARNISHED INSULATIONS ... LAMICOID LAMINATED PLASTIC MATERIALS 
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ALL WE NEEDED WASA 
CHANGE OF CIRCUITS! 


A true story of G-E service 











It was stuck again! Our big 
annual sale was starting, and 
the timing device on that 
new safe had our money all 
locked up. “‘A department- 
store sale and no change!” 
| groaned. 





“Miss Jones,” | snapped, “this is the last straw! 
Wire the Protector™ Safe Company that the sooner 
they get their safe out of here, the better. | wouldn't 
pay a dime for it!“ 





In a couple of hours a fellow walked in to see ‘Mind if | make some tests?” he asks. “O.K. that safe bill for payment, Miss Jones,” | 

about the safe. ‘I'm from the G-E service shop A few tests and he had the answer. Nothing smiled next morning. All we had to do was change the | 
here,” he says. ‘Protector wired us you're having wrong with the timer. Trouble came from circuits the timer was connected to. Now the safe works 
trouble with a timer that uses G-E equipment.” fluctuating voltage. like a charm. 





i you sell your machines throughout the our sales engineers in 103 cities, as shown on 
United States, remember this story when the map at the left. 
you select the electric equipment for them. 
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TECTOR is not the safe manu- 
turer's real name, of course 


When your machines are G-E equipped, our 
entire service staff is ready to stand back of 
the electric part of them. No matter where 
you ship them, they are never outside the 
friendly circle of G-E service formed by our 
25 service shops, our 28 warehouses, and 


NEW YORK WORLD’S FAIR—SEE THE G-E “HOUSE OF MAGIC’’—SAN FRANCISCO EXPOSITION 


GENERAL && ELECTRIC 


Are you now in need of any information on 
electric equipment? Could we help your 
engineers with an electrical-design problem? 
Just get in touch with the nearest G-E sales 
office, or write General Electric Company, 
Schenectady, N. Y. 


011-502 
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ONLY THREE INCHES LONGER THAN 
THE STANDARD MOTOR. THAT'S WHY 
G-E GEAR-~MOTORS SIMPLIFY 


DESIGN AND SAVE SPACE 


Left—G-E 7 1/2-hp, 284-frame, standard 
induction 


motor. 
Length—22 5/8 inches 
—14 inches 
Width—14 inches 


—G-E 7 1/2-hp, 284-frame, single- 
Length—-95 11/16 inches 
Height—14 inches 


Width—14 inches 
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G-E GEAR-MOTORS SAVE SPACE ura babi we 
ON LOW-SPEED APPLICATIONS — Samgiee 


HE use of G-E gear-motors to drive low-speed equipment, such as machine 
tools, conveyors, pumps, agitators, mixers, and other low-speed machinery, ri 8 ic ‘on contact. 

has enabled many companies to simplify design, save valuable space, and thereby by its own 

obtain greater, more efficient production. of the ge 


esh 
2. Helical-cut planet gen - = 


The G-E gear-motor consists Of a highly efficient planetary gear-reduction unit by is 
built into the drive end of a standard, normal-speed motor. It combines the desir- , ; to Me 
able features of a normal-speed motor with those of a simple, efficient, compact \ bearings, provi 
reduction gear to give practically any desired low speed. 


You will find it easy to select the right gear-motor for your low-speed drive 
problems from our complete line—14- to 75-hp, 6- to 600-rpm, available in many 
types of mechanical and electrical modifications. 


It will be well worth your while to investigate 
the many advantages obtainable by the use of 
G-E gear-motors for your low-speed drives. For 
further information, call our nearest representa- 
tive or write General Electric, Schenectady, N. Y. 


Simplification of design was 
achieved on this machine by 
this totally enclosed gear-motor 


GENERAL @@ ELECTRIC | 
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The new CR7504-AlA vac- 
uum-tube time-delay relay 
for automatic timing 


YY 
potors é HREE ELEMENTS—a capacitor, a resistor, 


5 tor . . . 
at 4 and a vacuum-tube—perform the timing function 
: ae in this new timer. None of them contain moving 
e. parts to wear and require adjustment. The only moving 
sh : ; ; 

orgie’ part in the timer is the contact of a small relay. 
ga This timer has had a remarkably quick acceptance. Already 
ry a 

the geat it is standard equipment on dozens of machines, among 

Sou which are: (1) an automatic high-speed radius grinder; (2) 

ed to sive a lapping grinder; (3) a plastics-molding machine; (4) an ; 

'° ° ° wt e . ewan 
ae automatic trimmer; (5) a welding machine. i 
menue Its features are numerous. Time adjustment is made eon 
° ' henec = . - 
et case: . by a convenient knob in the cover. The use of an elec- 901, General Electric, S° cur vacuum-tube time 
al wi : ; i ‘ j gis , ae _ 6B- , . ta on y 
Toe of the tronic circuit means that noise during timing is elimi- — d me the following 44 
. . i lease se? strating 1* 

provi be nated. Here are some other characteristics of the relay: ae 9A, describiné and illustra | the timer t 
isc d 7 A-2902A, 7 cer applic 

‘oe as 1. Publicetio® aia showing how one use 

ee. 
a to - Range of Adjustment—5%%, to 100%, Maximum timing 2. tree the grinder: 
oil-circula i Six Forms—Maximum time of 120, 60, 12, 3, and 0.9 seconds at 115 volts 
(20% higher at 230 volts) 
vided " Contact Normal— | amp at 115 volts—0O.5 amp at 230 volts 
in plus, Rating Special—l0 amp at 115 volts— 5 amp at 230 volts Firm 


on. | 
| Address 
\ 


2 a. 
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GET THE 
ADVANTAGES OF 
G-E.FHP 
Oe aa BS 


Designed to Meet Your 
Requirements 


General Electric can supply sturdy 
motor parts having the correct elec- 
trical and mechanical characteristics 
for your machines. Parts with ex- 
tremely high starting torque, two- 
speed-motor parts, and high-fre- 
quency-motor parts—these are in- 
dicative of the wide range. Parts are 
available in a wide range of 60-cycle, 
50-cycle, 25-cycle, and d-c ratings. 
General Electric can supply the rotor 
and stator and any additional motor 
parts that your application may 
require, such as a switch or end shield. 


CLAMPING DEVICES 


COOLANT PUMPS 


DRILL PRESSES 


FLOOR MACHINES 


oN do 


REFRIGERATORS 


Dea A) ad at) 


TABLE-FEED MACHINES 


TAPPING MACHINES 


TEXTILE MACHINERY 


Single-phase-motor parts 
for built-in applications 


WOODWORKING MACHINES 


AND OTHER APPLICATIONS 


Same Performance as in 
Complete Motors 


G-E motor parts receive the same 
careful attention as assembled motors. 
They have ample overload capacity 
and are built to give long, quiet 
operation. The cast-aluminum rotor 
is inherently well balanced, is practi- 
cally indestructible, and has _ per- 
manent electrical characteristics. Sta- 
tors are constructed to stand long, 
hard service. The windings are insu- 
lated with the best materials known 
to resist moisture, oil, and mild acids 
and alkalis. Every part is checked 
before it leaves the factory. 


Benefit of G-E Engineering Service 


G-E engineers have successfully ap 
plied motor parts to production 
machinery for many years and will 
gladly work with you—not only in 
selecting the correct parts but also 
in providing ventilation and lubrica- 
tion and in maintaining alignment 
and clearances. These points are vital 
to the satisfactory performance of 
motor parts in your machines and are 
thoroughly understood by G-E engi- 
neers whose assistance is yours for 
the asking. Contact the nearest G-E 
sales office or write to General Elec- 
tric, Schenectady, N. Y. 
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—and in these words, is an expression of con- The reputation of electrical trade-names, of 
fidence and trust. ... In the field of heating- priceless value, has been confidently entrusted 
element wire, Chromel likewise has a good to Chromel, over a stretch of thirty years. And 
name. The users of Chromel have long since Chromel has never let them down....Whatever 
come to know it as dependable on all counts: your interest in electric heat, your judgment 
clean wire, uniform in resistance, wire is sound when you specify Chromel for 
ervice that is well spooled—and of course, \ the elements. . . . Hoskins Manufac- 
— noted for its uniformly high durability. | m turing Company — Detroit, Michigan. 


juction “a 
The Wine That Made Wand Electric Heat Possible 
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What water means to the camel, lubricant 
means to a bearing —LIFE ITSELF. And, like the 
camel, the “CARTRIDGE” BALL BEARING carries 
within itself its own EXTRA RESERVE SUPPLY, 
ample for a long period. 


In the cross-section herewith, note how its 
DOUBLE-ROW WIDTH GIVES THE “CARTRIDGE” 
BEARING DOUBLE THE GREASE CAPACITY of 
a single-row type. Note also how the in-built metal 
seals confine the grease WITHIN THE BEARING 
ITSELF, providing abundant lubrication to the 
raceways and rotating elements at all times. 


The “CARTRIDGE” BALL BEARING is equipped 
with close-fitting, wearless metal shields which, 
with recessed inner ring construction and two or 


more grease grooves, form a truly effective laby- 
rinth through which THE GREASE CANNOT PASS 
AND DIRT CANNOT ENTER. 


Adopt the “CARTRIDGE” BALL BEARING — 
as your insurance against neglected lubrication, 
and dirt and grease contamination. It is handled 
as an integrally sealed unit, unencumbered by 
any supplementary closure parts. It provides 
easier and quicker assembly and disassembly. 
It stays clean before mounting, during assembly, 
or when removed, and has convenient regreasing 
and inspection features. Without additional clo- 
sures, the “CARTRIDGE” BEARING seal is highly 
effective regardless of the position of the motor 
or the unit. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN 


BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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HERE IS THE WAY TO PROTECT 
YOUR PRODUCTION LINES 
against needless shutdowns 


Burned contacts ... sticky bearings ... broken jumpers . . . heat- 


weakened contact springs . . . these are the usual causes of 


* CU eA el Trt are L 
starter failures. Any of these troubles may stall your production 
i th al Starter — an automatic sole- 
ines— wit warning! 

= Whout wa g noid starter and a hand-re- 


Why not insure against manufacturing interruptions by equip- 
ping your machines with Allen-Bradley solenoid starters? They 


are amazingly simple. There are no bearings to stick . . . no 


set circuit breaker combined 
in one cabinet. Large indus- 


trial plants are standardiz- 
jumpers to break . . . no springs to weaken. Overload relays TY CULT aCe 


safeguard your motors from dangerous overloads. And the Bradley combination starters. 
patented silver alloy contacts never need any maintenance. 
Specify Allen-Bradley solenoid starters . .. and play safe! 





HOW KRAFT 


automatically controls the motors 
_ _, sin their new Chicago plant 
wn 


i uu . 7 You will find Allen-Bradley solenoid starters and push button 





. oer Pr Ts control stations on all of the important production lines in the new 
| ME ay rr 


077 modern and efficient as every other part of this fine new plant. 


international headquarters building of the Kraft-Phenix Cheese 


Corporation, in Chicago. These Allen-Bradley starters are as 













Ean They were selected on their record of performance in other 


aEuG Kraft plants. Specify Allen-Bradley control for your motors. 
Ta L 
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ALLEN-BRADLEV 
Allen-Bradley Company (AB) 
1309 S. First Street 

Milwaukee, Wisconsin Sa 


Please send me “The Story of the Solenoid 
Starter. 





Name 


Company 
Address 


























































FOREIGN COUNTRIES 


EbE WADDING 


protects 





inst shipping damase>” 
aga - 

as — rene 

nt. 

er } @ [t is practically impossible to 
rs. eliminate jars and jolts to ship- 


ments in transit... but there is 
something you can do to pro- 
tect your merchandise against 
damage. Use KIMPAK! This 
soft, resilient packing material 
cushions the shocks of rough 
handling ... guards against 
| breakage, mars and scratches. 
: Whether you ship heavy 
refrigerators, pack fragile cos- 
metics or mail bottle liquids 
you'll find a convenient type 
of KimMpAK to fill your need. 
For it comes in rolls, sheets 
and pads in various sizes and 
thicknesses. 





a KIMPAK Is the ideal packing 

material for your purpose be- 
“ cause it 1s cotton-soft, snowy- 
\ white and clean as fresh linen, 
\ It is light in weight and can be | 
applied quickly, without waste. ) ) 





Mail the coupon today for 
a FREE portfolio of samples. Bata 
And see for yourself the many | 
advantages KIMPAK Offers. 








FREE! 


1939 Portfolio 
of KIMPAK 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin EM-6 
Address nearest Sales Office: 
8 S. Michigan Ave., Chicago; 122 E. 42nd St., New 
York City; 510 W. 6th St., Los Angeles 
Please send us the 1939 Portfolio of KIMPAK 


a} 


*Reg. U. S. Pat. Off. and Foreign Countries. 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN . 
Sales Offices: 
8 South Michigan Avenue 122 East 42nd Street 510 West 6th Street 
Chicago New York City Los Angeles 
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Nowadays They re 


STREAML/NING 
COS 7S, too! 


ODAY, industry is looking for 
new ways to turn out better 


products at a lower cost. More and 
more manufacturers are discovering 
that material and fabrication costs 
can be reduced through the ap- 
plication of American Quality Cold 
Rolled Strip Steel. Worthwhile sav- 
ings can be made all along the line 
from small parts to, in many Cases, 
the entire finished product. 
American Quality Cold Rolled 
Strip Steel comes in acomplete range 
of finishes, edges, tempers and 
widths. The smooth, eye-appealing 
finish that is characteristic of parts 


HERE IS A representative group of low-cost parts and products 
or products fabricated from Cold fabricated from American Quality Cold Rolled Strip Steel. Notice 


en ie : : what an excellent appearance they make. See how frequently Cold 

Rolled Strip Steel is pleasing to cus- Rolled Strip Steel is called upon where deep draws are required. 

tomers who seek beauty and utility Check your own products. American Quality Cold Rolled Strip Steel 
r Y / may help you streamline your costs. 

at a reasonable price. 

Our engineering and metallurgical 
departments will be glad to demon- 
strate to you how American Quality 
Cold Rolled Strip Steel can be used 
in turning out parts that are accu- 
rate in size, light in weight and at- 


tractive in appearance. They can COLD ROLLED 


show you, too, how this product can 


be used to streamline costs wherever . i a ; 4 \ if " ft | 


high-speed, continuous fabricating 
problems are involved. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors + 





United States Steel Products Company, New York, Export Distributors 
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SUGGESTION No. 1 


Electric motors may be pretty consistent perform- 


ers, but if you run them long and hard under overload 
temperatures they’ll often curl up with the heat and 
whiz no more. 

As a preventative we could recommend piling blocks 
of ice around running motors to cool them off and keep 
them from folding up just when they’re needed most 

. . or we could suggest refrigeration, fans, blowers or 
other simple cooling arrangements; but it seems dumb 
to mention these things when we’ve got a magnet wire 
that won’t even scorch and a motor lead cable that 
isn’t bothered by heat and moisture and can wallow 
in oil and grease. 

The Rockbestos line of asbestos insulated heat re- 


sisting wires was developed by designing constructions 


to meet individual requirements. Many of our wires 
have become standardized through their adaptability 
to numerous applications, but if you need a “‘special’’ 
to give you the best wire for your particular job we'll 
design one. A letter will start us working for you. 
Rockbestos Products Corporation, 740 Nicoll St., 
New Haven, Conn. 


For 
Failure-Free 
Wiring 
Specify round, 
square or rectan- 
gular Rockbestos 
Heat Resisting 

Magnet Wire. 
Use Rockbestos 
A.V.C.Motor Lead 
and Apparatus 
Cable for leads 
and coil connec- 


Also refer to Electrical World Buyer’s Reference 
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SGENIER Y sy scovitt 


ee. ° 9 re 
~~ fl vartety manufacturing program 


that you may never have suspected 


Next time, take a glance at all the things in your garage 
that are made of metal. Possibly dozens were made in 
whole or in part by Scovill — whose role in the indus- 
trial program is assisting other manufacturers to meet the 
multitudinous needs of a car, or a house, a hangar, a 
tool room, a power plant... 

In the scene above are 25 types of objects which came 
from Scovill mills and manufacturing plants — some 
made from Scovill mill products (brass, bronze, nickel 


silver; sheet, rod, wire and tubing) — others specially 


fabricated to order as screw machine products, 


_|SCOVIL 


SS i} 





stampings, or forgings which Scovill supplies. Few 
people in industry realize the many aspects of 
Scovill’s business — the many ways in which Scovill 


might serve them. 


You may use Scovill for any of a number of metals or 
made-from-metal articles ... and for any of a number 
of reasons: better quality control, faster delivery, pos- 
sibly lower cost. Write for a complimentary copy of 
“Masters of Metal” describing how these products and 
services may be put to work, profitably, for you. Address 
65 Mill Street, Waterbury, Connecticut. 


MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 





| Masters af Metal Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, 





San Francisco, Los Angeles. IN CANADA: 334 King St., East, Toronto, Ontario. 
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J OUR product has powerful competi- 
tion in getting attention in the market- 
place today. Make it different! Make it staad 
out! Make it register with Beetle’s* color! 


Krueger Beer Company’s signs. 


These 
designed by Geo. Rutledge Company, reg- 
ister instantly, because they are surrounded 
with a blaze of brilliant Beetle color. No 
static foree—this color. It is tremendously 
effective reaches out to flag the eye 
wherever it is placed! Moreover. Beetle 
with structural 


provides signs housings 


that are strong. durable. easily assembled. 

Translucent Beetle is ideal for products 
in Which illumination plays a part. It creates 
colored hues with a warm. arresting bril- 
liance. It puts sales punch in merchandise 
that otherwise would seldom be noticed. 
All eyes turn to Beetle’s color! 

If you make instruments with illumi- 
nated panels or dials such as clocks, radios, 
control meters—Beetle’s color and light- 


A ctrl 
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diffusing properties will help you sell them. 
To other products like electric razors, flash- 
lights, refrigerators—Beetle brings selling 
color and service durability. 

To all modern products, from hearing 
aids to housings to lighting fixtures. it 
gives a magic sales appeal. 

Outline your problem and ask our stafl 


to help you work out the correct, 


economical solution. 


BEETLE PRODUCTS DIVISION OF AMERICAN CYANAMID COMPANY 


Bi 50 WEST 50th STREET © NEW YORK,N.Y 
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It takes more than good printing in 
bright colors to make your shipping 
box effectively advertise your product. 
It takes the creative ability of ex- 
perienced package designers, skilled in 
layout, typography and practical sales- 
manship. That’s the kind of help you 
have available when you call on the 
H & D Packaging Laboratory. Remem- 
ber, your H & D shipping box will 


HINDE 2 DAUCH 


give you more advertising. Better 
investigate today. 


The Hinde & Dauch Paper Company 
3907 Decatur St. Sandusky, Ohio 


Factories in Principal Cities. 


Send for FREE Booklet 


“IDEAS For Corrugated Shipping 
Boxes” may contain just the idea 
you’ve been looking for... 
Send for your free booklet today. 


AUTHORITY 
ON PACKAGING 
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FOR S SPECIAL 
PURPOSES! 


single element radio safety 
by Arthur O- 
Ohio, 4 special 
ube 3Y2"x8 x 
fety core. 
ca tube 's i. 


4 
*| N THIS 
\ core 
Austin of 


produce 

Barberton, 
canvas base Formica * 
20” is used as the sa 


each end of the Formi 
a metal collar, 


5 
1 


aced between 


\s at each en 


4 compressive 
40 tons. There 
a for every PUT 
‘als of the tYPe 
+ our engineers 
problems. 


CA aaa co. 
Cincinnati, 9- 


THE FORMI 


4638 Spring Grove Ave-s 
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Gain New Sales Advantages... 
Reduce Manufacturing Costs... 


with Versatile Bakelite Plasties 


ERE is a new way to attack your problems 

of designing new devices or modernizing 
existing products. Use the advantages provided by Ser centined cslen, ant ta 
. trous finish contribute long- 


Bakelite materials as the basis of your explora- 


lasting attractiveness to the 
tions. Entirely new avenues of manufacturing- ; es Atins Spotlight, of brows 
’ Bakelite Molded. Universal 


economy and product-efficiency may be opened Plastics Company, molder. 


. as typified by the following examples: 


Atlas Appliance Company, by using brown Bakelite 
Molded, was able to lower costs in producing one-piece 
shades for Atlas bed spotlights. They obtained light- 
weight, impact resistant shades with permanent self- 
contained color and lustre. 


Philco Radio & Television Corp., by selecting 
ivory-colored Bakelite Urea molding material for their 
Transitone radio cabinets, achieved delicate refinement 
in design and rich enduring color, on a quantity-produc- 
tion basis. 

American Cystoscope Makers, Inc., by adopting 
a housing of black Bakelite Molded, was enabled to 
create a new model of their Wappler Cautery Scalpel 
which was 78% smaller, 62% lighter and 70% lower in 
price than any previous unit. 


Among the many varieties of Bakelite materials 
available, you will find plastics possessing a wide 
scope of characteristics which contribute impor- 
tantly to appearance, durability and electrical 
performance. Investigate their ability to put more 
sales punch in your products. Write for Portfolio 
25 of useful booklets describing many of these 
Bakelite plastics. 


BAKELITE CORPORATION, 247 Park Ave., New York 
Chicago: 43 East Ohio Street 

BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto 

West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle 


BAKELITE 


merrteee, 


nein dineneieiatiemmunde le aiaiiainnialiiiiiiaiaiatnan 
pe ne ner ar 


PLASTICS BEABDQUABTERS Consult Bakelite Headquarters 


for Plastics 


More than 2,000 Bakelite plastics are 
now available at this single, central 
source. There are phenolic, urea, cel- 
lulose-acetate and polystyrene mate- 
rials . . . opaque, translucent cad 
transparent materials in a color range 
that rivals the rainbow! Here are 
some of the many types: 
INSULATING VARNISHES 
LAMINATED STOCK SPECIAL CEMENTS 


: CAST RESINOIDS MOLDING MATERIALS 
Harmonious balance of line and color is realized A substantial reduction in production costs and 4 a Ia so : , : ? 
in the Philco Transitone through the use of ivory improved, compact design were achieved through CALENDERING AND COATING MATERIALS 
Bakelite Urea. Associated Attleboro Mfgrs., Inc., use of Bakelite Molded housing for Wappler 


molder. Cautery Scalpel. 
VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD’S FAIR 1939 
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oe All leading automobile 

manufacturers use Shake- 
proof Lock Washers to keep 
vital connections tight! 


Quality conscious manufacturers everywhere rely on Shakeproof Lock 
Washers to give their products an invaluable sales asset—trouble- 
free connections that stay permanently tight under severe service. 
The positive protection against vibration inherent in the Shakeproof 
locking principle has won the confidence of designing engineers and 
production men throughout industry. That’s why leading manufac- 
turers of metal products specify and use Shakeproof Lock Washers. 
Free testing samples are available—write for yours today. 


MAXIMETER TESTS PROVE LOCKING EFFICIENCY! 


Graphic evidence of Shakeproof’s locking efficiency is given by 
the Maximeter, a laboratory 
instrument that automat- 
ically records the torque force 
values required to tighten and 
loosen nuts and screws. Tests 
prove that more force is 
required to loosen a Shake- 
proof connection after being 
subjected to vibration than 
was originally need- 
ed to tighten it. 


SHAKEPROOF LOCK WASHER CO. | cuts se 
Distributor of Shakeproof Products Manufactured by Illinois Tool Works SUPPLY JOBBERS 


2533 N. Keeler Ave., Chicago, Ill. In Canada: Canada Illinois Tools, Ltd., Toronto, Ont. 
Copyright 1939 Illinois Tool Works 


ua 





fie ae 


PROOF 





“we found your os 
assistance in 





@ For electrical equipment manufacturers who make 
Continental-Diamond their insulation headquarters an 
expertly staffed research laboratory is not required. 
The industry’s most complete physical and electrical 
testing laboratory is at their disposal whenever 
needed. Also the services of technicians who have 
made insulation their life’s work. Can they assist you 


in perfecting your product? 


CONTINENTAL-DIAMOND FIBRE CO., Newark, Del. 


DIAMOND FIBRE e DILECTO e MICABOND e VULCOID e CELLULAK 
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ROTORS ARE | 


ALWAYS CENTERED 


@ BUILT BY 
WESTINGHOUSE ELEC. & MFG. CO. 











Keeping rotors permanently centered is not the only | 
advantage that comes from the ability of S&LGiP’ Bearings | 
to resist WEAR on motor shafts. SUS!F’ Bearings also keep 
a small uniform air gap indefinitely . . . enable motors to 
start quickly and go smoothly throughout a long useful life. 





This is just another way of saying that poor commutation, to 
frequent need of bearing adjustments and replacements, | 
burnt insulations, short-circuits and other troubles caused | 
by bearing WEAR are evils of the past. SUS!P Bearings H 
mean good motor performance . . . always. 4353 _ i 


SSLSIP INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


THE BEARINGS ARE . 





BALL & ROLLER 


pase 
Relay: 


JUNE 1939 









PERFORMANCE STANDARDS RISE WITH 


Sheets 


characteristics. At the same time, 
manufacturing costs were reduc- 
ed by cleaner punching, increased 
die life and faster assembling. 
Granite City Electrical Sheets 
are produced with extreme care 























Performance is actually what 
you have for sale. If the perform- 
ance of your product can be 
improved without additional cost, 
the wisdom of such a step cannot 
be questioned. And that is exactly 
what some manufacturers have in a new, modern mill under the 
accomplished by switching to close supervision of metallurgical 
Granite City Electrical Sheets! 6 . and electrical engineers who are 


Perhaps you can do the same. S top-ranking specialists in this field. 
Performance was stepped up = The result is unusual uniformity 
for these motor and transformer S and the closest possible conform- 
makers because Granite City Elec- ‘ I \\ ity to individual specifications. 
| trical Sheets gave them increased Ww A possible better source of sup- 
| a O ; 
permeability, lower core loss, and QS D ply should always be investigated 
greater permanence of electrical \ EaOS —we invite your inquiry. 











GRANITE CITY GWiiszaaoD STEEL COMPANY 


GRANITE CITY ILLINOIS 


1803 Boatmen’s Bank Building, St. Lovis « 8 South Michigan Boulevard, Chicago « 1104 R. A. Long Building, Kansas City 
1602 Mariner Tower, Milwaukee «¢ 1613 Pioneer Building, St. Paul « 4000 York Street, Denver * 77 McCall Place, Memphis 
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THE TH ANNUAL 


ELECTRICAL MANUFACTURING 








FOUR EQUAL PRIZES 


The four best manu- 
scripts, in the opinion of 
the judges, will each win a 
$250.00 cash award. Also 
each company winner will 
be presented with the 
coveted ELECTRICAL 
MANUFACTURING Cer- 
tificate of Award in Prod- 
uct Design. The monetary 
reward is of consequence, 
of course, but the recogni- 
tion of accomplishment in 
product development is 
what possesses the endur- 
ing value. 

There will be no “‘sec- 
ond” prizes, “honorable 
mentions’ or “‘also rans’ 
—all prizes will be 
awarded on an_ equal 


basis. 


THE JURY OF AWARD 


Four men conversant 
with product development 
and capable of passing 
judgment upon appearance 
design, engineering char- 
acteristics and manuscript 
preparation, will constitute 


the jury of award. 


RECOGHITION... 
DISTINCTION... 
PRESTIGE... 


Every alert and progressive engineer, designer and company official 
has visualized today’s drawing board dream becoming tomorrow's notable 
product achievement. The leaders of the future strive constantly to create 
the product of tomorrow from their drawings and specifications of today. 


The acceptance enjoyed by so many products today is due, in very 
large measure, to the substantial contributions made by the engineering, 
design and production side of manufacturing. It is to those thus engaged 
in product development that ELECTRICAL MANUFACTURING offers 


the opportunity, each year, to gain product distinction, company prestige 
and individual recognition. 


To stimulate sound thinking and promote constructive advancement in 
coordinating the engineering characteristics and design features of product 
making, the publisher annually sponsors the ELECTRICAL MANUFAC- 
TURING PRODUCT DESIGN CONTEST. Since this is the fifth con- 
secutive year of this constructive and original undertaking, this year’s com- 
petition is referred to as the Fifth Annual contest. 


Every company, large or small, newly organized or long established, 
has an equal opportunity to participate. All companies are invited to 
make a bid for the awards and, more important, to gain the prestige and 
recognition that automatically go to the winners. 


If you have actually developed an electrically operated machine, 
appliance or device of any size, shape or kind, since August 1, 1938, old 
man opportunity is beckoning to you right now. All you have to do is 
wrap up the details of that product, illustrate them with a few pictures or 
drawings and submit in accordance with the simple contest formula. 


It's as easy as that... if each one in the plant, who contributed to the 
product making, will also do his share in the paper work. Let the 
engineer reduce to a memo the engineering aspects of the product. The 
designer may offer his cooperation by reviewing the design characteristics. 
Anyone capable of coordinating the individual memos dealing with the 
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FIRST CLASS 
Permit No. 45 
(Sec. 510, P.L.&R.) 
New York, N. Y. 


BUSINESS REPLY CARD | 
No Postage Stamp Necessary If Mailed In The United States 


£¢—POSTAGE WILL BE PAID BY— 


CONTEST EDITOR 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 
NEW YORK, N. Y. 





different essential features of the product, may then write the connected 
and complete story. If one man has all the information under his hat, so 


much the better. 


Don't try to write professionally. Be yourself. The style won't count 
nearly as much as the thoroughness and understanding with which you 
relate the successive stages of product development. 


Remember, you have four big opportunities to win... and to have your 
entry published as a featured award paper in the October Fifth Annual 
Product Design Number of ELECTRICAL MANUFACTURING. Com- 
panies winning awards will have the opportunity to furnish pictures of the 
key men responsible for the products described in the prize manuscripts. 


CONTEST RULES 


ELIGIBILITY 


Any company making electrically operated 
machines, appliances, apparatus or devices, also 
any industrial design or engineering consultant 
collaborating in the development of such pro- 
ducts, is eligible to participate. 


WHAT TO DO 


Submit a 2500-3500 word typewritten manu- 
script, in duplicate, describing a new or rede- 
signed electrically operated machine, appliance 
or device, commercially marketed since August 
1, 1938. 

State why product was developed. Describe 
overall design or product appearance and how 
achieved. Give engineering aspects of the 
design. Emphasize power, control, heat, light or 
other electrical features provided for in the 
design. Tell what metals, materials, electrical 
and mechanical parts, equipment, finishes, etc., 
were selected, and why. Avoid brand or trade 
names. 

Separate manuscripts, each on a different pro- 
duct, may be submitted by one company. Only 
manuscripts hitherto unpublished will be eligible. 
Previous publicity regarding products does not 


render ineligible an original manuscript describ- 
ing such products. 


PHOTOS, DRAWINGS, PRINTS 


Illustrative material should be interpretive of 
the product written about. At least one photo 
showing an exterior view is required and pictures 
or drawings of interior or functional parts are 
essential. On reverse side of illustrations identify 
them and tell what they picture. 


CONTEST CLOSES AUG. 15, 1939 


All material, including photographs, drawings, 
etc., must be postmarked not later than midnight 
of this date. 


$1,000 IN PRIZE AWARDS 


A $250.00 cash prize award will be presented 
to each of those four contestants who, in the 
opinion of the judges, have most aptly described 
and effectively illustrated products showing 
engineering accomplishment and design inge- 
nuity. Equal prizes will be awarded each of 
those who may tie for any one of the prizes 
offered. Judges’ decision will be final. 


Manascripts and illustrations become the sole property of the publisher 
who reserves the right to publish any such material in whatever form 
seems most suitable. If manuscripts, other than those winning awards, 
are subsequently published, regular author rates will be paid. 


WRITE AND WIN, 
Seven engineers, three] 
chief engineers, one super-/ 
intendent, four company|| 
officials and five designer:| 
have proudly presentec | 
their companies with ELEC- | 
TRICAL MANUFACTUR. 
ING awards in the past 
four years. They knew 
their products were gooc 
. all they did was write 
the story of the produc 
development in each case 
They and their companie 
felt substantially rewardec 
for the time invested ir 


manuscript preparation. 


HOW A PRIZE WINNE! 
FEELS 


“It certainly gives me ai 
untold amount of satisfac 
tion to be awarded one c 
the contest prizes. | wis 
to express to you m 
appreciation for these ver 
worthwhile prizes an 
hope that you will conve 
this appreciation to th 
Jury of Award. 


““My company has cor 
gratulated me and } kno, 
the management feels « 
happy as | do that our ne\ 
product has gained th 
distinction.” 























HAVE ENTERED PREVIOUS ELECTRICAL MANUFACTURING PRODUCT DESIGN CONTESTS 


ADDRESSING MACHINES DISHWASHERS METAL-WORKING 
AIR-CONDITIONING DOUGHNUT MACHINES MACHINERY 
EQUIPMENT ELECTRONIC DEVICES METERS. 
AIR HEATERS ELECTRO-SURGICAL MICROPHONES 
APPLIANCES APPARATUS MILLING MACHINES 
AUTOMOTIVE SPECIALTIES ELEVATORS MOTORS 
BAND SAWS FANS MUSICAL INSTRUMENTS 
BEAUTY PARLOR EQUIP- FARE REGISTERS OIL BURNERS 
MENT PACKAGING EQUIPMENT 
BEER PUMPS aa PANELBOARDS 
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MACHINES FOOD MIXERS MENT 
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BROADCASTING EQUIP- eaiaiae . PQ UO CHINES nr 


BURGLAR ALARMS 


HEATING EQUIPMENT 


PRESS & BOX MACHINERY 


BUSINESS MACHINES HOISTS tea oa & 

CARBONATORS HUMIDIFIERS 

CAMERAS ILLUMINATED PUMPS & COMPRESSORS 

CASH REGISTERS MAGNIFIERS RADIO & TELEVISION 

CHEMICAL EQUIPMENT INSTRUMENTS By + uaa 

CIRCUIT BREAKERS IRONS or 

CLIPPERS IRONERS 

CLOCKS LATHES REFRIGERATORS 
RELAYS 

CLOTHES WASHERS LIGHTING FIXTURES & ica 

COFFEE ROASTERS, EQUIPMENT 


GRINDERS, BREWERS 
COLOR MATCHING 


E 

eee MACHINE TOOLS 
COMBUSTION 

ANALYZERS MEAT GRINDERS & 
CONTROLLERS CUTTERS 
CORN POPPERS 
CRANES 


CREAM SEPARATORS 
DENTAL MACHINES 


THE GAGE 


LIGHTING PLANTS 
LIQUID MIXERS 


ROUND STOCK FINISHERS 
SAWING MACHINES 
SEWING MACHINES 
SIGNALING DEVICES 
SIGNS 
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SOLDERING IRONS 
STARTERS 


STITCHING & STAMPING 
MACHINES 


STOKERS 

SWITCHES 

TABLE APPLIANCES 

TAXIMETERS 

TEA KETTLES 

TELEPHONE EQUIPMENT 

TEMPERATURE CONTROLS 

TEXTILE MACHINERY 

THERMOSTATS 

TICKET MACHINES 

TIME RECORDERS 

TOASTERS 

TOOLS 

TOYS 

TRAFFIC CONTROLS 

TUBE TESTERS 

ULTRA VIOLET RAY 
MACHINES 

VACUUM CLEANERS 

VENDING MACHINES 

VENTILATING EQUIPMENT 

VIBRATORS 

VULCANIZERS 

WAFFLE IRONS 

WATER HEATERS 

WELDERS 

WIRE-STRIPPING 
MACHINES 

WIRING DEVICES 

WOOD SHAPERS 

WOOD-WORKING 
MACHINERY 

X- ae EQUIPMENT, ETC. 
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The manufacture of viscose rayon is not new, 
but the latest developments in this 325 million 
pound industry reflect the brilliant achieve- 
ments of synthetic plastics. 


Years were spent on the idea of continuous 


VIA RICHARDSON 
PRECISION PLASTICS 


poration plant, continuous production of viscose 
rayon is an accomplished fact. Tens of thousands 
of plastic reels will handle its output of 12 mil- 
lion pounds of completely finished rayon a year. 


viscose rayon production without success. ‘ ia j , Ww J. y 
There was nothing wrong with either idea 7 \ 
or proposed process; the difficulty was the c. eet La 


lack of a satisfactory material for thread- 
advancing reels to be used in continuous oper- 
ation under chemical processing liquids. 


The final answer was found in the plastics lab- 
oratory with the development of the acid-resist- 
ing plastics spinning reel, precision molded by 
Richardson. Today, in the Industrial Rayon Cor- 


INSUROK, the superior plastic, and Richardson Technical 
Service, played their important parts in the development 
of continuous viscose rayon production. Just so in hun- 
dreds of other industries INSUROK daily demonstrates its 
value in countless products and in manufacturing processes. 
It will be to your profitable advantage to investigate. Con- 


tact the Richardson office nearest you for full information. 


he RICHARDSON COMPANY 


JUNE 1939 









Standardized Westinghouse 
Drive on this machine 


consists of: 


6 — Spindle drive motors 
6 — Linestarter units 
1 — Coolant pump motor 


1— Manual Starter for cool- 
ant pump motor... 


VERSATILITY OF WESTINGHOUSE EQUIPMENT HELPS 
KEEP COSTS DOWN ON NEW AVEY DRILLING MACHINE 


By combining drilling and tap- 
ping operations, modern drill- 
ing machines provide unusual 
savings in comparison with old 
design machines. For example, 
this multi-spindle No. 2 Avey 
Drilling Machine, drilling and 
tapping semi-steel castings for 
small compressors, has effected 
savings as high as 30%. 


Five drilling spindles with 
automatic feed and one hand 
fed tapping spindle are driven 
by standard Westinghouse 
motors, vertically mounted on 
rear of the spindle column. 


Motor control is accomplished 
by mounting standard Westing- 
house Linestarter units inside the 
column and immediately below 
the motor, minimizing wiring con- 
nections as shown in the inset. 


This typical example shows 
how standard Westinghouse 
motors and control can be used 
to improve machine tools, yet 
save both first and operating 
costs. For help in solving your 
drive problems, call our local 
office, or address Westinghouse 
Elec. & Mfg. Co., East Pittsburgh, 
Pa., Dept. 7-N. 


J-90210 





Westinghouse W) | 


SAVE COST OF 


IE Bas, cashed 


BUILT-IN MOTOR CONTROL 
FROM STANDARD UNITS 


Across-the-line motor starters and contactor units, suitable 
for practically all built-in applications. Provide motor over- 
load and undervoltage protection and all circuit interlock- 
ing functions. 


PECIALS | 


FLUSH TYPE MANUAL STARTER 
Manual starter for drives up to 7% hp. 
Handle indicates at a glance whether 
starter is on, off, or tripped. 


STANDARD MOTOR AND CONTROL EQUIPMENT 
IN MANY VARIATIONS SIMPLIFIES MACHINE DESIGN PROBLEMS 


STANDARD HORIZONTAL BALL BEARING 
MOTOR GOOD FOR VERTICAL OPER- 
ATION AND FREQUENT REVERSALS 


Provides the necessary torque 
for drilling applications and 
handles frequent reversals on 
tapping. 


GEARMOTOR TRANSLATES THE POWER 
DIRECT TO THE REQUIRED RPM 


Let gearmotors solve the prob- 
lem of motor output speed. 
Simply specify the horsepower 
and rpm of the driven machine 
and get the answer in one space- 
saving unit. 


VERTICAL MOUNTING TYPE 


GEARMOTOR FOR FLANGE MOUNTING 





MANUFACTURERS 


Willan LONG 
EY XSEOENE TENN (GE 
COWINTS 228 


ORRINGTON'S fifty year background of engi- 


neering experience is constantly applied in meeting today’s ex- 


a&ting requirements for Air Impellers incorporating every 
element essential for dependable performance--smooth, quiet 
operation, ruggedness, perfect balance, uniformity. Discover 
how TORRINGTON Air Impellers can improve the appear- 


ance and salability of your product. Write for information. 
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Sizes: 20° - 24” Sizes: 8” - 10” 


STANDARD MODEL 
Sizes: 8” - 10 - 12” - 14” - 


AIR CIRCULATOR — J ONE PIECE 3-BLADE MODEL 


TheTorrington ey _— 


Torrington ~~ Conn, U. 
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There is a wide variety of materials from which to choose 


NEMA MEN HOPEFUL AT HOT SPRINGS.......... 39 


Word and picture review of the Spring Meeting 


PLASTICS FOR A LIMITED VOLUME DESIGN....... 42 


How resourcefulness overcame an apparent design difficulty 


DRY BATTERIES SERVE WELL TO ENERGIZE CERTAIN 


POREMIMADS i dnndin owen 


In fact, they are indispensable to some important uses 


Continued technical progress with new opportunities 


FOR BEST RESULTS WITH ELECTRICAL SHEET....... 


5th Product Design Contest. ..... 95 


Once again Electrical Manufacturing 
sponsors competition to give recogni- 
tion to outstanding accomplishments. 


As The Editor Sees It........... 45 


New Designs—Novel Applica- 
55s ica nee 592 
A quick review of what's new. 


New Printed Matter, Publications 59 


Opportunities that enable the product 
maker to keep well-informed. 
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How To Design-In Heating Devices. Here, 
as elsewhere, there are best ways to achieve 
results. An authoritative discussion by an 
engineer whose experience in this field has 


been broad. 
Put The Motor In The Right Place. Misfits of 


location are no less familiar than incorrect 
specification for duty to be performed. The 
right place may not be where you wish but 
realistic thinking wins in the long run. 


WR ee 
Ss a Ae ee 


R. SEARLES Published monthly and copyrighted 1939 by 
ne THE GAGE PUBLISHING COMPANY 

daeeaetalans 232 Madison Ave., New York, N. Y. 
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New Parts, Equipment, Materials 62 


As currently offered to make better 
products. 


What's Going On............. 90 


About events, people and organiza- 
tions of the industry. 


Classified Index............... 104 


To the makers of materials, finishes, 
parts and equipment. 


Index to Advertisers........... 120 


Internal Wiring Of The Electrical Product. 
Unseen and, if properly designed, unobtru- 
sive the wiring within the product is an 
exceedingly vital factor toward sustained 
performance. Again, first-aid-to-the-specifier. 


When Motor Speeds Dominate Choices. 
In approaching the drive problem in the 
simplest way, one tries to find a motor that 
will directly match with desired driven shaft 
speeds. Here is how. 


J. F. McClure, President-Treasurer 
C. Fletcher, Vice President-Secretary 
L. C. Bassett, Vice President 
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FABRICATING 
MACHINING | 4 PRODUCTION DOLLARS 
ASSEMBLING 
FINISHING 7 


Q Can I be assured 
that the properties of 
ZINC Alloy Die Cast- 


Q Is it possible for me 
to make use of inserts FINISHING 
in ZINC Alloy Die Cast- DOLLAR 
ings to stretch my as- 
sembling dollar? 


How can I get the 


FABRICATING most out of my fubri- ASSEMBLING 


DOLLAR cating dollar if { adopt DOLLAR 


die cast parts? ings will also provide | 


the maximum value per finishing dollar? 





A Ger in touch with your die caster as 
early as possible in the design stage. He can 
often make suggestions for slight design 
changes which will result in substantial sav- 
ings in production costs. 


fi Q Can I expand my 

MACHINING machining dollar by 

DOLLAR utilizing ZINC Alloy 
Die Castings? 


A Note the complexity of this die cast 
washing machine gear frame. There is no 
other metal production method that can 
achieve such intricacy of design in one piece 
— without prohibitive machining costs. 





A This magneto generator part called for 
4 pole pieces of soft steel, an aluminum-nickel 
disk, a bronze bushing, and a steel support 
stud. These elements (all shown in the fore- 
ground) were inserted in the die casting die 
and a ZINC Alloy housing was cast around 
them. Result —7 assembly operations saved. 


A if your die cast part requires a plated, 
organic, plastic or decalcomania coating, its 
smooth as-cast surface will make it econom- 
ical to apply the finish — and will provide 
long service life. The die cast atomizer body 
pictured above has been given a lustrous 
chromium plate. 





THE THEME of this advertisement is production economy, but 


it would be a mistake for the reader to evaluate ZINC Alloy Die 


Castings on the basis of economy alone. The physical characteristics 


of these metal parts are a kindred story — an impressive one. For 


further information consult any commercial die caster — or write 


to The New Jersey Zinc Company, 160 Front Street, New York City. 





ey 
The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (onicr avai) ZINC 
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When Your Product 


Needs Dials or Indicators 


Resourcefulness of product designer-engineers, 
in drawing upon the wide range of materials 
which may be used for satisfactory dials and 
indicators, has made it more important than ever 
that available elements be thoroughly under- 
stood and specified for most effective results. 


ANY electrically-energized products embody 
dials or indicators as an essential part of their 
operating function. These vary from the 
simple embossing of two or three indicating points on 
the switchplate of an electric flatiron to individually 
calibrated scales on precision instruments. Between 
these extremes is the whole gamut of everyday uses— 
clocks, radios, ranges, business machines, small ap- 
pliances, production tools. Today’s engineers and de- 
signers are not limited in the choice of dial materials 
or methods of marking. The dial may be integral 
with the product itself, or it may be any other ma- 
terial. To some extent, the considerations affecting dial 
material choice are the same as those governing identi- 
fication marking and nameplate selection.* Virtually 
anything can be used in dial service, its selection 
governed only by personal choice, appearance or styl- 
ing. Asa rule, dials are not subject to the rigorous 
specifications that may apply to strictly electrical parts. 
The arrangement of the dial should be thought of 
in terms of consumer satisfaction. Are the markings 
sufficiently legible? Widely enough separated for eas) 
and practical use? An acknowledgment of the im- 
portance of these questions is seen in the trend of 
radio manufacturers to adjust receiving sets so that 
ample tuning space is provided on the dial between 
‘losely -grouped stations. 


See “How To Identify The Product,’ ELectricAaL MANvu- 
FACTURING, September 1936. 







ETAL dials and indicators may be of aluminum, 
brass or other flat stock (A) and be marked with 


printed, engraved, embossed, or de-bossed effects. A 


B—This laminated plastic panel is printed with metallic 
colors with a final coat of baked synthetic lacquer. 


INE 1939 


In any event, and to the limit of possible adjustments, 
it is more sightly as well as more convenient to the 
user for calibrations to be equally spaced. This fea- 
ture may often be accomplished by using an arc of 
wider radius than the circle which could be accom- 
modated in the same space; or by mechanical transla- 
tion of an are reading into a straight band reading. In 
the case of high-production dials, it is then merely 
necessary to adjust the product so that it operates in 
accordance with the pre-calibrated dial markings. Many 
precision instruments, however, cannot be so handled 
and must either have dials individually calibrated or 
else be adjusted to one of a series of variant dials. 
Precision instruments must live up to their name: in 
other applications, variations of 2 per cent or even 
more in dial readings may not cause any dissatisfaction 
or interference with proper function. 


OST-USED of dial materials are: paper or card- 
board, metals, glass or ceramic enamels, and plas- 
tics. These are by no means all. Celluloid is often 
used, as also is mica; and many dials have been made 
of cork. The infinity of dial materials is aptly demon- 
strated by one of the 1939 radios, which completely 
discarded all conventional materials in favor of a dial 
projected on ground glass from a drum of movie film. 
After the material is chosen, the marking method 
must be decided upon and this, too, is highly variable, 
with at least a dozen common processes applicable to 
most materials. These are: letterpress, photo-offset, 
lithography, silk screen, decalcomania, hot press color 
stamping, embossing, debossing, etching, injection 
molding, applique methods, luminous compounds—and 
probably many more specialized techniques. 


NDER conditions where the dial is not subject to 
frequent handling—or where it may be protected 
against dirt, soiling and possible atmospheric conditions 


























































































—paper or cardboard is 
generally most economical. 
























; ; 1; METHOD 
Paper ma) be pre ferred fot 1. Printing 
mounting on a backing sur- letterpress 
face, and cardboard may be photo-offset 
: lithography 


more suitable when the dial special presses 


is to be self-suspended, as 2. Silk Screen 


in an application where it printing Paes __|_use of several colors with greater savings _ 
might be mounted directly 3. Color stamping | Metals, thermoplastics | Uses metallic foils; speedier than brushing-in 
S 7 | 


: (hot press) 
on a shaft between washers. as 


, 4. Embossing 
When the paper scale is 
affixed to its brass plate or 5. Debossing 
other mounting surface, it 
is essential that proper ad- 6. Etching Metals 
hesives be used. Shellac, 
which has a tendency to peel 
after a lapse of time, is be- 7. Aono 


ing superseded by cellulose- S Luminous 
base adhesives for this pur- 
pose. 9. Decalcomania 

It is sometimes thought 
advisable to protect the face 
of paper dials, either by a 
coating of shellac or trans- 
parent lacquer, or by lami- 


10. Injection Molding 


11. Verichrome 
process 


12. Porcelain enamel 


nations of thin transparent 
celluloid or transparent cel- 
lulose sheets. These protec- 
tive methods are likewise 
applicable to other types of dials. The use of a glass 
face is considered to be more of a protection for the 
pointer or indicator than for the dial itself. 

Within the cardboard category, too, should be in- 
cluded cardboard-backed sheets of prefinished metals; 
and metal foils, embossed, debossed or printed and then 
mounted on cardboard to achieve the effect of metal 
dials at considerably lower cost. 

For sturdier service, other materials are favored— 
for instance, brass, stainless steel, aluminum, nickel, 
silver or other metals. To achieve rigidity, these are 
usually no thinner than 26 gauge (B&S), and 20 gauge 
metal is the most common. Heavier gauges are used 
in some applications where the dial is to be screwed to 


NGENIOUS design and skillful molding of opaque 
thermoplastic here (A) combines knob, dial and 
attaching collar in a single unit for a radio while 
resourcefulness again (B) links housing and indicating 

A dial on this thermostat. B 

















































MARKING METHODS USED FOR DIALS 
APPLIED TO | ADVANTAGES AND CHARACTER 


| Principally paper and | Uniform reproduction of dial or scale through 
cardboard; special 
presses permit printing | volume production 
on virtually any material 





| Any material 


| Metals, molded plastics | Entails little extra mold cost but must be of 


Metals, molded plastics | Economical method of producing marks in mold 


Glass 


Metals, plastics 
Any material 


Any material 
Thermoplastics | Two-color effects in integral pieces; costly 


Laminated plastics 


Metals 











basic photographic methods; lowest cost on 


Economical on small to moderate runs; permits 


debossing 





sufficient area and body to resist chipping — 








| or casting. Usually brushed in with colored 
‘paint, enamel or lacquer 
Electro-chemical process produces enduring 
| results 

Surface-etching method provides ineradicable 
 , Se 

For novelty effects, as on clocks pera 

| Radium-base markings enable night readings; 
costly hand process ie 

| Speedy attachment to any surface without 
separate adhesives or mechanical methods 

















A patented method in which metallic colors 
are printed, lacquered and baked into the 
surface ah ee 

Resistant to acids, alkalies and atmospheric 
conditions; for outdoor use, kitchen service and 
similar applications 





a mounting surface, and it is desired to provide sut- 
ficient thickness to allow countersinking of the screw 
heads. 

Metal dials may be painted, printed, porcelain enam- 
eled or etched. Paints and enamels are applied by off- 
set or special presses, silk screen or other stencil 
processes. For color areas, baking enamels—often of 
the synthetic type—are sprayed on. Porcelain enamel- 
ing + requires a firing process, is highly desirable for 
exposed exterior service or in such applications as 
ranges or food preparation devices where a variety of 
substances are likely to fall upon the dial and permanent 
cleanliness and legibility are desired. Porcelain enamels 
withstand indefinite cleansing without injury. Etching 
is an électro-chemical process, explained in a later sec- 
tion of this discussion. Eye-appeal may be secured 
with colored metals.t : 

When the decorative motif is the prime consideration, 
great beauty is achieved through the use of plastics, 
which with their special properties meet many specific 
needs and enable matching of designs and color schemes. 

Should transparency be the desired quality, glass or 
clear plastics of the polystyrene or acetate type must 
be chosen. For the increasing number of dials planned 
for translucency, there is a goodly choice of new plas- 
tics; and colored or color-painted glass is likewise use- 
ful, as well as thin sheets of mica, celluloid, ete. 


ETTERPRESS is the basic method of imprinting 
scales or dials. This includes not only the normal 
printing press for handling paper or cardboard, but 








7 See “Porcelain Enamel and Your Product,” Evectrical 
MANUFACTURING, February 1938. 


tSee “Colored Metals to Stimulate Sales,” ELectricar 
MANUFACTURING, November 1937. 
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MATERIALS OFTEN USED FOR DIALS 


Marking Methods 
(refer to chart 
on facing page) 

Paper Lowest cost, speediest | 1, 2, 8, 9 

production in quantity 


Material Chief Characteristics 


Cardboard Similar to paper plus | 1, 2, 8, 9 
greater sturdiness 
Metals Durability Wythe che Bs ar Ge. Ba 
8,9, 12 
Glass Transparency yy Pe 
Plastics, Opaque | Moldability, matching | 1, 2, 4, 5, 7, 8,9 


(phenolic and | of color schemes 
urea) 


Laminated Non-warping rigidity | 1, 2, 8, 9, 11 
(phenolic) for unsupported areas 


Thermoplastics Wide color range; suit- | 1,2, 3, 4,5,7,9,10 
translucent able for injection mold- 
ing 





many specially-developed presses for imprinting other 
materials—modifications of the flat bed press and the 
stamping press, with adjustments tailored to the ma- 
terial to be imprinted. If a manufacturer produces his 
own dials from materials requiring special presses it 
is naturally necessary to have proper equipment. How- 
ever, in most major cities there are printers who have 
a variety of specialized presses, making it more eco- 
nomical to send such work out except in the case of 
unusually large and frequent runs. Mica and cork may 
be taken as examples of materials requiring special 
presses for imprinting. 

Although typesetting may be employed, dials or 
scales on paper or cardboard are most accurately repro- 
duced by photographic processes: the photoengraving 
for letterpress, and direct photography of the original 
drawing for photo-offset and lithographic methods. 
Each impression is then necessarily identical with all 
others and the uniformity needed for exact scale 
marking is obtained. 

This may not be the case if the silk screen process 
of imprinting dials or scales is used. The latter method 
does not have the extreme rigidity of the printing or 
offset press, and individual lines may be subject to 
slight waviness or inexact positioning due to slight pull- 
ing of the fabric. To overcome this tendency, the cop- 
















B | AMINATED plastics offer stamina, trans- 


lucency, and freedom from warping, 





per screen has been developed—a fine-mesh metal fabric 
on which the stencil is photographically imprinted 
and it is said that this eliminates any possibility of in- 
accurate printing. The screen processes are economical 
particularly in runs of less than 5000 copies where 
reasonably intricate designs are used, and in even larger 
runs of two- and three-color work. Offset lithography 
is economical, particularly on large quantities. Metals 
may be directly imprinted in this manner. 

Decalcomania dials and scales are used because of 
their ease of application directly to any smooth, hard 
surface—whether paper, metal, glass, plastic or any 
other. The transfer application is cleanly, making it 
possible to afix decalcomania dials as virtually the final 
production operation. However, it should be remem- 
bered that decalcomania is a film of color which in 
application is removed from the base paper that carries 
it—and its necessary inherent flexibility for this han- 
dling precludes the use of extremely fine graduations, 
or applications such as thermostat markings where re- 
latively slight deviations are undesirable. 

The adhesive content of decalcomania is adjusted by 
the supplier to suit the surface to which the transfers 
are to be applied. Different adhesives and variant pig- 
ments are used, depending on individual circumstances. 
In application, each transfer must be dipped in water, 
then slid onto the finished surface. Depending on size, 
facile operators can affix from 150 to 1000 decals an 
hour, on curved or formed surfaces as well as flat areas. 
Decalcomania may be varnished after application as an 
additional protection against abrasion, although the 
modern decalcomania is highly resistant to moisture, 
atmospheric conditions, acids and alkalies. 

An unfounded impression exists among some elec- 
trical manufacturers that this method is adapted only 
to large runs, and is comparatively costly. Investiga- 
tion has shown that as few as 1000 decals can be 
bought, and that a 5000 run in two colors is comparable 
in cost to other methods. A rough estimate on the 
cost of a transfer of approximately 1% sq. in. area is 
34 cent each in 5000 lots, coming down to below $2 a 
thousand in hundred-thousand quantities. 

Hot press color stamping is a method suited to 
softer metals and to thermoplastics. This is usually a 
hand operation, requiring special dies and employing 
thin sheets of metallic foils. It is the method used be- 

fore the possibilities of debossed mold- 
ing or casting were fully explored, and 
is still preferred by some manufactur- 
ers to the brushing-in of paints. This 


shrinking and buckling as for this condenser method is desirable for shorter runs 

dial (A). Large or small they serve equally 

well (B) for here the small dial has its 

markings printed upon paper and laminated 

in while the larger one is engraved. Both 
are translucent. 


inasmuch as special molds for variant 
markings would be far more costly for 
small quantities. 

Embossing and debossing in the 
mold or casting, as an integral part of 
the surface, is the easiest method for 
dial markings on many plastics or 
metals, particularly in quantity produc- 
tion, since little additional cost is in- 
curred in the making of the mold. In 
general, embossing should be limited 
and rather bold, to provide sufficient 


structural strength. Debossing is more 





37 






















































































(5kOuPS of parts 

offer unusual 
effects. (A) For this 
clock the center por- 
tion is translucent 
amber urea-for- 
maldehyde plastic 
with de-bossed, 
peainted-in dots 
while the outer dial 
shell is chromium 
plated with numbers 
stencil-cut. B—Mul- 
tiple dial construc- 
tion, engraved trans- 
lucent, urea-for- 
maldehyde plastic. 


practical, but markings should not be too fine or too 
close together, else there may be considerable spoilage 
in production which entails additional cost. 

In many instances it is desirable to apply color to 
embossed markings, and this is easily done by the roller- 
coating method. Debossed surfaces usually require 
a color brushed that is of the greatest possible con- 
trast for highest visibility. The paints used for this 
work may be japan colors or other types, usually of a 
paste consistency. After a lapse of time to permit 
partial setting of the color, the surplus is wiped off the 
surface. Sometimes when especially fine markings are 
desired, or for special production reasons, sandblasting, 
engraving or blind stamping the finished casting are 
preferred to debossing in the mold. 

Injection molding. Reluctance to perform the ad- 
ditional operation of brushing-in color has led to 
research in thermoplastics and the development of in- 
jection molding as a result of which it is now possible 
to secure the effect of two-color plastics with, for ex- 
ample, white figures imbedded in a black surface. At 
this writing injection molding is still high in compara- 
tive cost, but it produces effects that might not be had 
by other methods. 

Injection molding requires the use of cellulose acetate 
thermoplastics rather than urea or phenolic plastics, as 
it is done under both heat and pressure. First applica- 
tions of this idea have been in the dials of counting 
machines and direct-reading clocks. Two cycles are 
required in the molding process, and the second color 
becomes an integral part of the piece. 

A dial effect equivalent in appearance to two-color 
injection molding is created at considerably lower cost 
in laminated phenolic plastics. The dial is printed on 
paper which is laminated within the plastic, the thin 
laminations on top of the dial being sufficiently trans- 
parent for easy reading. So far this has been limited 
to black printing on white, although the possibilities of 
the reverse white-on-black effect are evidenced by the 
familiar example of Pullman car numbers now made 
of this laminated material. 

Applique effects on dials—cutout indication mark 
ers or numerals cemented or otherwise affixed to the 
dial surface—are usually limited to such novelty appli- 
cations as luxury clocks and the like. Here again, 
the appliqued pieces may be of any material that strikes 
the designer’s fancy; in fact, unconventionality is the 
guiding principle. 
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Etching is a_ favorite 
process for metal dials, pro- 
ducing a wide variety of ef- 
fects in combination with 
various coloring methods 
and finishing techniques. As 
few as 50 pieces of a pat- 
tern may be etched at quite 
reasonable prices, one firm 
stating that its minimum 
charge of $20 will cover 
that quantity of ‘‘almost any 
dial.” In larger quantities, 
costs come down to pennies 
per piece making the proc- 
ess practicable for many 
applications. 

However, it is not practical to etch on prefinished 
metals or ready-cut blanks as these entail considerable 
special handling. Metal etchers prefer to work on 
their own sheets—which are premium qualities and 
structurally uniform throughout—stamping out the fin- 
ished dials after all processing is completed. Mount- 
ing holes and other perforations may be provided in 
the final stamping operation. 


SEVERAL EFFECTS POSSIBLE 


FINISHED drawing of the projected dial is re- 
quired for metal etching. This is copied photo- 
graphically, the design printed by offset onto metal 
plates. The special ink has no affinity for the acid-re- 
sisting coating which is next applied to each imprinted 
metal plate, after which the plates are put into the etch- 
ing tank. Deeper etches may be secured by longer im- 
mersion but seems to offer no practical advantage. 
After removal from the etch bath the process de- 
pends on the effect wanted. If the markings are to 
be uniformly colored, lacquer spray or black nickel 
plating may be applied before removal of the protective 
coating, making masking unnecessary. 
Should large areas require to be colored, or several 
different colors be desired, the coating is removed when 
(Continued on p. 61) 


OUTSTANDING PRODUCTS 
OF 1938-39 


The Fifth Annual ELECTRICAL MANU- 
FACTURING Product Design Contest will 


bring prize awards and industry attention 


to factual discussions of notable designs of 


various electrically energized products. 


See p. 25-98 and plan to enter now 
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A late Spring was just arriving 


Without spectacular features but with numer- 
ous division, section, group and committee 
meetings, Nema re-aligned its various projects 
at the Spring conference in Hot Springs, Va. 


Nema Men 


Hopeful At Hot Springs 


EKKLECTING a definite feeling of general hope- 

fulness in the face of highly tangible and difficult 

problems, members of the National Electrical 
Manufacturers Association met May 13-20 at Hot 
Springs, Va., for the annual Spring meeting of the 
association. The conference was well attended and a 
broad representation of division, section, group and 
committee membership was evidenced. More than 
eighty separate gatherings were programmed for at- 
tendance. In accordance with Nema custom all these 
meetings were restricted to membership attendance. 


POLICY DIVISION MEETS 
A T the one general session of the conference dis- 


cussions of several proposed and current Nema 
programs were developed and other projects were re- 


President of Nema Managing Director 
C. L. Peirce, Jr. W. J. Donald 
Hubbard & Co. National Electrical Manufacturers Assn. 
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ported upon. These included the maturing of the pos- 
sible program which might lead to a Nema show, part 
of the activities of the Exhibitions Policy Committee. 
Such an exhibit would be of industrial apparatus and 
utility company equipment, as planned. 

Members heard a brief report by the chairman of the 
sub-committee of the Nema Law Committee bringing 
up-to-date current efforts of the association in seeking 
to maintain free and open markets for products of the 
industry. A report was offered in connection with sev- 
eral factors related to the Industry Relations Commit- 
tee and reference made to the significance to industry of 
the recent report and study of the United States Bureau 
of Labor Statistics regarding earnings and hours in the 
electrical manufacturing industry. A formal address 
regarding recent experiences and developments in the 
field of industrial relations administration was made by 
T. G. Graham, vice president of the B. F. Goodrich 
Company. 

Informal conversations among members showed a 
concentration of interest and attention to current topics 
of labor-management relationships, governmental and 
political factors affecting business both from the mar- 
keting, management, financial and production viewpoints 
and the usual alertness to competitive and product im- 
provement situations. 

Continued interest in standardization and standards 
simplification as well as in the now-well-established 
business development program of the association was 
noted at the Spring meeting. 


MEMBERS DEFINITELY HOPEFUL 


HUS, in general, it may be stated that Nema today 

reflects a general atmosphere of hopefulness greater 
than that apparent upon previous recent occasions. That 
co-operative instinct and policy which has been re- 
sponsible for much of Nema’s progress was again 
strongly emphasized. (See also “When Competitors 
Co-Operate,” by O. C. Small of Nema in ELectrricar 
MANUFACTURING, May 1939.) 
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REFORE and After. A—'‘‘Modern- 
istic’, heavy and unwieldy. B 
Re-designed from the inside out with 
more efficient mechanism implied 
through a cleaner, simpler exterior. 










































Once again, engineering resource- 
fulness and designer skill cut direct- 
ly through some fairly well-estab- 
lished traditions. Even though the 
Shelton hair waver is produced in 
relatively small quantities so that 
molds for plastics offered a unit- 
cost problem, ways were found to 
gain the objective without incur- 
| ring cost penalties. In fact result- 
| ing savings permitted other im- 
provements to be made. 


A 


Plastics For a Limite 


a 
| | OLDED plastics are often thought of as being olume Design 


notably well-suited to mass production designs. 








Secause of the cost of molds, and because the 
ores > } yr ec rice on; > - > o r rT - . . . - 
greatest molding economy 1s gained through the use of lhe successful mechanical and visual redesign of the 
multiple-cavity units, product designers have come to W. G. Shelton Company’s Zephyr Thermique offers 
evidence these ideas may be mistaken ; that molded plas- 
tices, well designed and used in assembly with other ma- 
terials, are not necessarily a volume proposition. The 
success of the venture proves, in fact, that on even 
comparatively short runs, good design in plastics and 
metal can actually save money. 





regard plastics as prohibitively expensive unless the 
quantities are 5,000 or greater. 
The cost of redesign, too.—and this applies more to 





the expense of retooling than to the cost of design 
service—is usually thought to be justified only when 
the product is a volume item whose redesign cost can 
be prorated over a large production. 


HOW THE MACHINE WORKS 


HE Zephyr Thermique is a permanent wave ma- 
chine whose method of operation is unique in its 
field. The mechanism consists essentially of a trans- 
BY F. RACEN former or reduction coil which drops the normal supply 
PRODLICTION MANAGER voltage of 110 to 125 to one of approximately four 
volts. (The name Zephyr does not apply to any styled 
streamlining, but to the machine’s gentle operation. ) 
Here is how the machine does its job. The crux of 
the hair-waving problem is the method of delivering 
heat to the hair, which is curled on a rod. The con- 
ventional type of machine uses a clamp-type heating ele- 
ment which may burn or shock the operator and may 
even scorch the subject’s hair. The Zephyr Thermique, 
through the use of a patented foil-covered brass grid 
4 in. x 2% in., provides just enough gentle heat to 
contract the hair (which has been previously prepared ) 
without scorching it. And, because the voltage is low, 
there is no chance of shocking the operator or subject. 


A 


W. G. SHELTON CO. 









AND 
J. O. REINECKE 


CHIEF DESIGNER 
BARNES & REINECKE 


Thus the Thermique is essentially a mechanism for 
delivering the proper amount of heat to these grids. To 
do this it needs (1) a tapped transformer, (2) a volt- 
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meter and (3) a timer. These require respectively a 
switch and two dials whose faces must be visible and 
legible to the operator, since close heat control is vital 
to successful hair-waving. 


HOW WE WANTED IT TO WORK 


KkVERAL improvements in the construction of the 

machine had to be made. These made it necessary 
to redesign the machine completely, from the inside out. 
Since this was the case, a design for appearance was 
not to be neglected. 

To begin the redesign story with the account of the 
mechanical revision effected, we were in general guided 
by the following considerations : 

The machine was to be designed in such a way that 
it could be operated properly on any voltage between 
95 and 130, since power supplies vary this much in 
different parts of the country. The old machine had 
not been able to accommodate this variation. 

In hair waving, a “test curl” is made on the subject’s 
hair before the actual permanent, in order to determine 
how long is needed to contract the hair without burning 
or scorching it. The machine was made so that such 
preliminary test curls could be made with the machine 
and so that the timing then determined would be ac- 
curate. We were able to arrange the current flow to 
heat only one element for this test, instead of having to 
heat the entire machine. 

setter connectors were to be provided for the ends 
of the cords, and all sharp corners and projections were 
to be eliminated if possible. Doing this materially sim- 
plified the operators’ job, and gave them a more definite 
control over the whole method of waving. As a result, 
the waves given on the machine are consistently better. 

A case of psychological redesign is illustrated by the 
revision of the voltmeter dial, from which we elimi- 
nated all numerical values and for which we supplied 
only one indication, that for standard conditions. For- 
merly the operators, as they became more familiar with 
the machine’s operation, would disregard the actual 
time as indicated. The new dial necessitates their fol- 
lowing our standards in this matter. Again, in some 
cases the operators used the timing indicated but found 
things going wrong anyway. When this happened we 
were held responsible for the failure, although in such 


5th ANNUAL ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST ANNOUNCED 


PPORTUNITIES for industry recognition of 

outstanding products and the design-engineering 
thinking that lies behind them open once more with 
the announcement on pages 25 and 28 of this issue of 
the Fifth Annual ELectricAL MANUFACTURING Prod- 
uct Design Contest. This competition, first sponsored 
by the Gage Publishing Company in 1935 and repeated 
each year since then will bring cash awards to those 
organizations entering contest manuscripts which are 
judged to best reflect current progress in the develop- 
ment of specific electrically-energized machines, ap- 
pliances and equipment. 
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cases we later showed and proved that the fault lay with 
the operator in erroneously analyzing the texture of 
the subject’s hair and consequently steaming it. 

We cleared up these difficulties by increasing th« 
number of taps in the primary circuit of the trans- 
former, enabling it to cover a wider range of voltages, 
and by covering this range in more finely graduated 
steps than heretofore. The timing problem was an- 
swered by eliminating the numerical values of steaming 
time on the voltmeter. 


AS TO MATERIALS AND METHODS 


ROBLEMS which arose in the selection of materials 

for the various component parts were met chiefly 
on the basis of which materials would provide the 
necessary qualities, and which would be steadily avail- 
able in the necessary quantities. In this connection we 
had, of course, to consider our own manufacturing 
facilities, and all of these factors were subordinate to 
the problem of our unit production per year. 

The main housing (of the entire mechanism) used 
to be made of cast iron. It was cheap, but heavy and 
hard to handle in getting a high quality of finish. Con- 
sequently we wanted to use a molded plastic housing 
if at all possible—phenolic if the parts were black and 
probably urea when colors were desired. This would 
give us an immediately finished housing, strong enough 
for the purpose intended, precisely executed, available 
in colors when wanted and light in weight. 

Now, as to methods available: Our organization, 
like most, has no facilities for making molds or molding 
plastics. That, of course, did not worry us, since many 
excellent sources for custom molding are available. 

Production estimated: Here the only factor for con- 
sideration was that of quantity. Both the appearance 
and performance design had to conform in their costs 
to certain pre-established limits, based on an estimated 
production, in order that retooling costs would not be 
completely out of line. For the coming year, a pro- 
duction of approximately 1,000 was estimated. This 
is not a large number at all; but on this working basis 
the retooling expenditure was fully warranted. Aside 
from the cost factor, the external styling problems were 
left strictly up to the designers. 

From the manufacturing viewpoint, the requirements 


There will be four prize awards of $250 each for 
those entries judged to be the foremost submitted. 
Prize papers will, as in previous years, be published in 
the October 1939 Product Design Number of ELec- 
TRICAL MANUFACTURING. 

The contest closes August 15. Manuscripts must be 
of not less than 2,500 nor more than 3,500 words and 
be accompanied by suitable illustrations. In past con- 
tests many of the outstanding design accomplishments 
of the current vear have been entered and accorded 
prize award recognition. 

Full details and entry blanks will be made available 
immediately by the publishers to representatives of 


organizations engaged in the design, engineering or 


fabrication of electrically energized products. 









































































day ; second, 
possible since they present many desirable factors in 


duction and insulating qualities. 


would need, 


of the housing. ) 


for the exterior design were these: First, the appear- 
ance was to be distinctly modern, but conservative, 
which it was felt would be of a more lasting nature than 
some of the more modernistic designs of the present 


plastics were be considered wherever 


manufacturing such as finishes, colors, ease of repro- 


Despite the relatively 
high mold cost for pl istic parts the size of the one we 
e felt that the cost factor could be w1 ‘itten 


off if these aaiiaes were obtained. 


SIMPLICITY AN OBJECTIVE 
IMPLY for clarity’s sake, we will take up first the 


design of the base and standard. (In actual practice 


these were considered simultaneously with the design 


We wanted to get away if we could 
from the conventional spidery four-leg construction, 


not so much because it is conventional as because at- 


tempting to style or streamline each leg separé ately is at 
best a makeshift answer to the requirements. For this 
reason we specified a dise-shaped casting with sockets 
‘nto which the castors would fit. To harmonize with 
the housing, the major portion of this casting is crowned 
with an aluminum spinning, sprayed black. The ex- 
ternal portion of the casting is chrome plated. 

The new base harmonizes far more closely with the 
housing than any four-leg base could. And the cost 1s 
approximately the same, since much of the plating 
necessary on the old base was eliminz ited. The standard 
is an important if simple part of the design. The old 
standard had consisted of two chrome tubes, the upper 
telescoping into the lower for height adjustment, which 


was effected by a thumb-screw. Redesign eliminated 





standard 


this method of ee making the 


stronger and heavier in appearance and in fact. The 
adjustment for Sake, is now taken care of by an ex- 
tensible bracket which holds the cords. 

The old housing had been dangerously close to mod- 
ernistic design, with its octagonal shape and general 
angularity. The handles were inoffensive, but they defi- 
nitely added nothing to the effectiveness of the redesign. 
And the controls, while fairly well-grouped, were dis- 


parate in size and emphasis. 





no increase in cost to the operator. 
aside from any improvement in appearance, justified 


plating. 
and weighing two pounds, was produced by the molder 
with no special equipment necessary. 


mique showing housing, 
time switch and selector 
switch with transformer 
for voltage control to 
heaters. B—Plan view 
showing layout of meter 





The housing design worked itself out logically. The 


correct shape was circular ; the handles and dials natur- 
ally carry out this motif. 
plastic housing for the machine, and found from pre- 
liminary estimates that this type promised to be, if 
anything, cheaper than the met tal casting. 
sheets showed that the molded piece was not onl) 
cheaper than the metal, but so far below it in cost that 
the refinements described above were made possible with 


We investigated a molded 


The final cost 


This factor alone, 


the redesign. 


In fact, the final molded piece is cheaper because it 


saved us all the cost of finishing required by a casting— 
grinding, sandblasting, pickling, nickle- and chrome- 


The molded piece, fourteen inches in diameter 


The final exterior design truly reflects the machine’s 
use and function, while its * ‘cleanlined” appearance and 
utter simplicity make it a definite asset both to the man- 
ufacturer and the operator. 


DID REDESIGN PAY? 


EST test of the effectiveness of a redesign is, as has 
frequently been said before, its sales performance. 
Unless a redesign will save money or make money, for 
the manufacturer, it is scarcely justified regardless of 
its expense. 
The Zephyr Thermique is a product of a special 
nature, used by semi-professional people. The market 


for it is almost completely stable and inexpansible. 
Hence the commercial effectiveness of the redesign is 


We feel, 


not measurable in terms of a sales increase. 


OSS section (A) of 
the Zephyr Ther- 


and controls. 





however, that the redesign allowed this equipment to 
remain on the market without increasing sales expense 
necessary to overcome resistance to an old-fashioned 
design. The entire redesign has more than paid for 
itself in this respect, because the substantial saving 
effected by the housing enabled us to improve the 
mechanism. This in turn has materially lessened sales 
resistance, making the new machine much easier to sell. 
We also feel that the new machine will greatly increase 
customer satisfaction. 
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HOUGH there are many aspects to the true scientific or en- 
| gineering approach to basic problems one definite fundamental 
is to “Take nothing for granted”. Familiar things lose their sig- 
nificance and as soon as one ceases to view them as variables they 
have a way of upsetting decisions. Not long ago we had a com- 
prehensive story on the apparently prosaic subject of attachment 
plugs but many were the engineers who found that a variety of kinds 
and types existed that they neither recalled nor had previously 
known. A variety that offered flexibility for specific services. 

Similarly there is the subject of dials and indicators with their 
marking methods. Dials are not just ‘dials’. They may be metal, 
plastic or paper. They may be opaque, translucent or transparent. 
They may be embossed, debossed, engraved, decalcomania, photo- 
processed or printed. Once again notable variety to fit specific 
product needs and permissible cost factors. 

‘Batteries!’ countered an engineer. “‘Why should I consider 
them a source of energy for my product?” ‘Well,’ was the reply, 
“they have been improved technically in many ways. They are 
enjoying a renewed popularity among product designers and they 
offer a flexibility in use that a power-outlet-cord-connected design 
can not. You might investigate.”” He did and having found the 
facts is using battery operation for his newest development. Elec- 
tric shavers, displays, radios, radio control units, record players, 
smoke and signal alarm devices, novelties of many kinds are among 
those products where dry batteries are proving their worth. 


YES toward the future and alert to the potentialities and im- 
E plications of that which may lie just ahead, Nema charts its 
course. That this is so has long been evident, was variously em- 
phasized in our May number, and achieved further significance at 
the meeting of the National Electrical Manufacturers Association 
just held in Hot Springs. 

Because existing legislation is so restrictive, encircling and defi- 
nitely negative toward the expansion of private enterprise and its 
activities, laws, law-makers and law enforcement agencies bulk large 
in the eyes of business men. There are signs of an era of less evan- 
gelistic crusading in the name of reform and to take legitimate 
advantage of resultant improvements in the situation is definitely 
the responsibility of management today. 

Obscured by war clouds and smoke-screened by politics the con- 
structive forces of American temperament and character are laying 
the foundations of a return to better times which cannot be pre- 
vented though it may be delayed. Laying a foundation which only 
unlearned lessons of the past and petty selfishness can destroy. 

There has not been a time in the past decade when hope, courage, 
determination and effort were better justified or more assured of 
success than at the present. Co-operation and co-operative programs 
offer the best and quickest approach to successful outcomes. 

















ARIOUS sizes of 

cylindrical dry 
cells ranging from 
the familiar No. 6 
down to the so- 
called “penlight’’ 
type. All have a 
potential of 11% volts 
but vary widely in 
length of service life. 








When an electrically energized product 
is to be used with unusual emphasis upon 

































continued operation during shifts of 
location, when emergency dependability 
is a factor or when inaccessibility to 
power outlets is involved—then is the 
time to consider dry batteries as the pre- 
ferred source of energy. All batteries 






are not the same. Life, performance and 
dimensions vary. Materials are important. 
Once again, first- aid-to-the - specifier, 





+ 
Dry Batteries 
VER a considerable period of time dry batteries S WW | 
ion oie ens: aan aed ats 7 sete Crve ¢ 


familiar applications such as flashlights and 
hearing aids. As so used they are giving effective and 





thoroughly worthwhile service. But to think of battery quent as in emergency use. One example of their utiliza- 
characteristics solely in these terms today would be to tion for high current demand is in connection with the 
exclude from consideration a large part of their field automatic tripping of circuit breakers where they may 
of actual and potential usefulness. There are many be called upon to supply as much as 10 to 15 amperes 
other applications for this compact, dependable, easily at 14 to 16 volts. This demand is relatively infrequent, 
transported source of electrical energy and each has its however, and is of almost instantaneous duration so 
own peculiar power requirements. that the batteries have long periods of rest to recover 
Dry batteries, in their various types, have a wide from each discharge. 

range of characteristics to meet these service demands. The voltage range of most applications does not usu- 
It is no less true with this functional unit than with ally extend above 90 to 135 volts, although where the 
any other which may be selected to be built into a par- current demand is very small and comparatively high 
ticular product that there is one type, in each instance, potentials are required, dry batteries can give satis- 
which comes nearest to matching specific performance factory service. Thus, in cosmic ray counters dry 
requirements. Failure to observe this necessity for care- batteries are used to supply potentials of from 1,000 to 
ful selection may have resulted sometimes in the re- 1,500 volts and portable aircraft beacons requiring po- 
jection of dry batteries as unsuitable for a particular tentials of 8,000 volts have utilized dry batteries as a 
application when actually the inadequacy of only one power source. 


particular type of battery had been proved. 


ENERALLY considered, dry battery applications YPES of batteries. A. Combination “B’ and “C” battery 
lie mostly in the range where current demand is with three 45 volt “B” sections and one 9 volt “C”’ 
° Sy ° . ° . . ° . “au up 
relatively low and intermittent, as is apt to be the case section. B. Another combination unit for “A” and “B 


power supply. ‘Note plug-in receptacle. C. Long life air 
depolarized cell for radio set filament supply. D. Compact 
6 volt battery for use in railroad and watchman’s lanterns. 
E. Small ignition batteries used in model airplanes. 


in portable devices, or where with relatively large cur- 
rent demand, the operating period is short and infre- 





General Dry Batteries 





Burgess Battery 
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In the decision as to whether or not dry batteries 
should be used in a particular application, cost may be 
an important factor, for actually electricity from this 
source may cost anywhere from twelve to fifteen dol- 
lars a kilowatt hour. In an ordinary flashlight the cost 
of a replacement battery is low and of small conse- 
quence considering its period of service as commonly 
used. For large batteries subject to frequent, heavy 
current drain, cost may be a dominating factor and 
this one factor alone does establish some rigid curtail- 
ments in use-limits. 

Where cost is not of prime importance, however, 
there are several other factors which may govern the 
acceptance or rejection of dry batteries as a practicable 
source of power. 

Thus there must be considered such elements as the 
anticipated maximums of voltage, current and length 
of single service period, together with frequency of 


o Energize Certain 


operation, temperature range, standby requirements, 
allowable weight and size. If for a particular applica- 
tion, humidity is anticipated as being unusually ex- 
cessive, this factor may also need to be taken into con- 
sideration although ordinarily it has almost no bearing 
on the operation of the battery. 


CHOOSING THE RIGHT BATTERY 


IVEN a product for which a built-in source of 
power would offer a considerable advantage, what 
are the various considerations that will establish the 
practicability of using a dry battery for the purpose? 
Consideration must be limited to available battery types 
and sizes unless the product seems to have hard-to-meet 
requirements in this respect and, what is more impor- 
tant, has possibilities of a volume of sales large enough 
to warrant a special battery design. Such instances are 
rather rare as the number of different sizes of dry cells 
is fairly large and a good range of performance char- 
acteristics is offered. 
First, what are the electrical characteristics of the 
product? What voltage and current does it require 


Wincheste General Dry Batteries 


JUNE 1939 





for most efficient operation? Is the current demand 
steady or does it fluctuate widely? Are the operating 
periods long or short, frequent or occasional ? 

Then there must be considered factors of space and 
weight. What is the amount and character of the 
space available for the built-in power source? A radio 
“B” battery may be rectangular in shape with dimen- 
sions of 84 & 4% X 71%¢% in. and a weight of about 
10 lbs., while a small “penlight” dry cell is cylindrical 
and only 1% in. long by ™% in. diam. and weighs but 
¥%4 ounce. Each has its advantages and neither can do 
the job of the other. Reference to the table shown in 
this article will reveal the wide range in sizes of differ- 
ent dry cells and batteries. 

These are the factors which will determine if any 
dry battery will be feasible and, if so, what type. For 
example, a general purpose No. 6 dry cell is not well 
suited for use in connection with telephone equipment 


Products 


THERE ARE MANY TYPES TO CHOOSE FROM 


SPECIAL = |DIAM-| MIN. | STANDARD@?) 
CELL! DESIG- | ETER |HGT.|VOLT-|TEST()| SERVICE 

TYPE! NATION | CIN.) |(IN.)| AGE | NO. | LIFE (MIN.) 
AAA| Radio ““B” 411 = |1.47/) j | 45hrs. | 
AA | Gen. Purpose = oa 







































e Flashlight % 1% | 1.47 d ___ 55 min. 
AA | Radio ““B” 4% 11%| 1.47 | j | 100hrs. 
A | Gen. Purpose ‘ <A ade 

Flashlight 4% | 1% | 1.47 d 75 min. 
_A_| Radio “B” 5 11%| 1.47 | j 175 hrs. 

B | Gen. Purpose 
| Flashlight | __ 34 | 9% | 1.48. | d | 175 min. 
B |Radio“B” | 34 | 2%) 1.48 | j | 395 hrs. 

B | Hearing Aid 34 | 21% | 1.48 h 516 hrs. _ 

i 7% hrs 


C | Gen. Purpose 


Flashlight Be | 156) 1.49] d 270 min. 

Cc Hearing Aid lay, 18% 1.49 | h 9 hrs. 
; CAS) a 12 hrs 

CD | Hearing Aid | 1 33% | 1.50 h 30 hrs. 

; ; i 40 hrs 

D | Gen. Purpose | 144 | 2% } 1.50 d 550 min. _ 
_D_| Radio “B” 1% | 2%] 1.50 | k 250 hrs. 
_D Heavy Ind. 1% 2%| 150] e ~ 600 min. 
_D |LightInd. =| 1% | 2%] 1.50] Ff 750 min. 

D Telephone ae . 25 days _ 

z Service 14 | 2% | 1.50 b 45 days 

E | Telephone a a 40 days _ 

es Service 14 | 2%] 1.50] b 75 days 
am x, Lantern 1% | 3% | 1.50 | g 35 hrs. 
_F_| Radio “B” 1% | 3% | 1.50 | k 450 hrs. 
G_| Radio “B” 14% |4 | 1.50] k 600 hrs. 
No. 6| General i, va gh 3 ~ 200 days ss 
o Purpose _| 2 | 6 1.50 c 70 hrs. 
No. 6| Industrial | 244 | 6 ~ | 1.50 b | 500days 
Re A Sts ee Ls 90 hrs. 
No. 6} Special | @ 325 days 
___|_ Telephone ne 26 | 3 Tet oe 600 days 
No. 6] Regular Cena e a a a | 960days 

Telephone 944 | 6 1.50 b | 470 days 





Notes: () See test chart on p. 48. (2) Unless otherwise speci- 
fied, life ratings are for initial tests started within 30 
days of receipt of batteries by testing agency. 




























tightness is 


print. e. 


small dry cell. 


because of its relatively short life when subjected to 
this type of service. An industrial type of flashlight 
cell designed to stand up under frequent use would 
not give satisfactory service in ordinary flashlights 
where operation is infrequent and of short duration. 
factors from an 
operational standpoint and having come to a decision 


After considering these various 


that it may be desirable to use a dry battery for a 
specific product, the question of cost of operation be- 
comes dominant. This is dependent upon the cost of 
each unit or group of units needed for operation and 
their length of service. So 
now it can be asked, given 
this product with such and 
such requirements 
and operational characteris- 
tics, how long will a certain 


power 


type of battery last under 
these conditions? A logical 
engineering approach ? TYPE OF TEST 

No one can answer that 
question beforehand! Not 
even battery manufacturers 
for all of the thousands of 
different tests which they (a) Light intermittent 
have conducted on all types 


(c) Heavy intermittent 


of dry batteries, can defi- 
nitely predict what the serv- 
ice-life of this particular bat- 
tery in this particular service 


intermittent 


will be. So widely do the sear 
same type of batteries be- 
have from the standpoint of (h) Heavy hearing aid 


service life—under varying 


conditions of current drain, 
idleness, temperature, etc., intermittent 


that no tests—other than 


intermittent 





-(e)Fifty ohm telephone 


RY battery applice- 
tions. A. 
sion wrench which 
lights when proper nut 
obtained. 
B. Illuminated reading 
glass supplies adequate 
light for reading fine 
Illuminated 
fish lure is operated by 
D. Even 
electric razors now have 
their own dry battery 
for remote operation. 


In ten- 


STANDARD DRY BATTERY TESTS 


(d) Household flashlight 
| (e) Heavy industrial flashlight _ y 
@® Light industrial flashlight ae 
_(g) Railroad lantern battery 


(i) Light hearing aid aa 
(j) Radio ““B’’ 5000 ohm 


“(k) Radio ““B” 1250 ohm 


Remington Ray 





Sure Catch Lure id 





reveal how long a particular type of battery will last. 
And, in many instances where the product may be sub- 
ject to a wide variety of usages, an actual operational 
test would be only indicative for one set of conditions, 
for even if the temperature alone varied with all other 
factors remaining constant, there might be an apprecia- 
ble variation in length of service life. 

It becomes logical to conclude that battery specifying 
is to a degree a process of trial and error but if the 
desired operating characteristics, power requirements 
and space and weight limitations are made known to 
the battery manufacturer, he will gladly cooperate in 
recommending what he feels to be the most suitable 
battery for the application. Furthermore, the battery 
maker may even go so far as to make some approxima- 
tion of estimated battery life providing the product 
designer can state fairly accurately what the character 
of expected service will be like. 

(Continued on p. 70) 
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that of actual operation in — 
the specific product under 


operating conditions — will proportionately. 





48 


(a) On seventh day every other discharge period shall be omitted. 
(b) Where more than one cell is placed in series, the discharge resistance should be increased 
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| DENTICAL hp. ratings, 

identical service reauire- 
ments for side-by-side ma- 
chines yet the 
lated motor, at 
smaller, lighter 
higher temperature and 
humidity conditions better 
than its companion 10 hp. 
drive at the right. 


glass-insu- 
the left, is 
and meets 


Why Glass-Insulated Motors? 


Nothing quite so stimulating as glass fibre in its 
possibilities and opportunities has been de- 
veloped in the insulation field in some years. 
Makers of various electrically-energized prod- 
ucts say When will glass-insulated motors be 
generally available?’ Motor makers reply, 
“Just as soon as we feel that all practical 
problems of service and maintenance and cost 
have been solved.” To clarify, the editors of 
ELECTRICAL MANUFACTURING approached 


MPROVEMENT in performance characteristics and 

extension of useful life in motors of a wide variety 

of types and sizes without marked cost differential 
or change in physical dimensions are elements that 
glass insulation is holding up to both manufacturers and 
product designers alike. To accomplish this or even 
to retain existing efficiency levels while substantial re- 
ductions in cost, weight or size are accomplished, has 
long been their objective—and recent progress has been 
substantial if not spectacular. 

With the appearance on the commercial horizon of 
an entirely new material* with outstanding physical and 
electrical properties that gave promise of providing 

* See also “Glass Becomes an Important Insulating Medium,” 


ELECTRICAL MANUFACTURING, August 1938, and “New Insulat- 
ing Materials to Make Better Products,’ February 1939. 
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every motor maker who had experience in 
research, experimentation or service and sales 
with glass insulation to get their reactions and 
data concerning this new material. 

Trade and corporate policies do not always 
permit full discussion of the facts but here is a 
summary of information received. After read- 
ing it, you may feel, perhaps quite rightly too, 
that the day of the glass-insulated motor for 
more general use is appreciably closer. 


much needed aid to the hard pressed designer of motors 
to difficult performance specifications, fresh impetus 
was gained. No wonder that almost immediately after 
glass fibre was introduced as a technically feasible and 
commercially available material motor manufacturers 
began to give full and careful consideration to its po- 
tential usefulness as a motor insulation. 

Such desirable properties as non-inflammability, re- 
sistance to high temperatures, great tensile strength, 
high insulation resistance, excellent dielectric break- 
down strength when impregnated, non-hygroscopic 
quality, resistance to attack by moisture, acids, oils and 
corrosive vapors, high thermal conductivity and excel- 
lent abrasion resistance when varnish-treated all seemed 
to offer basis for considerable improvement in certain 
types of motor construction. 
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Although glass fibre insulation was first introduced 
only a little over two years ago, a considerable fund of 
experience has already been accumulated based on ex- 
tensive laboratory tests for specific qualities and care- 
fully supervised commercial installations where general 
performance characteristics could be watched and 
evaluated. For both Class A and Class B insulated 
motors extending from fractional horsepower sizes well 
up into the larger ratings, the question has been and is 
being asked “what can glass fibre insulation do to im- 
prove this motor and to increase its salability °” 

Thus, to discover what progress has been made and 
what further accomplishment is potentially indicated, 
ELectrRIcCAL MANUFACTURING conducted the survey, 
herein reported upon, of those niotor manufacturers 
who have been making extensive tests with this new 
material and who in many instances, have now ventured 
forth into the field of actual commercial application. 

As would be expected at this early stage of develop- 
ment, there is no uniform chorus of acclaim or evidence 
of a stampede to apply glass fibre insulation indis- 
criminately as a solution to all problems of weight, 
space and temperature. These manufacturers have been 
quite as frank to point out certain disadvantages or 
drawbacks which seemed to be apparent as to give 
sincere credit for its many outstanding qualities. Thus, 
it seems that, as with any new material or process, 
careful consideration must be given to its proper appli- 
cation if its potentialities are to be realized. 


ACCEPTANCE HAS BEEN CONSERVATIVE 


EPLIES to the survey indicate that utilization of 

glass fibre as a motor insulation has been proceeding 
along three somewhat similar lines. Some manufac- 
turers have been endeavoring to use glass fibre in place 
of Class A insulation materials such as cotton, silk and 
paper without otherwise changing the motor design. 
Some manufacturers tried using it to replace Class B 





insulating materials such as mica and asbestos—also 
without changing the motor design. A few manufac- 
turers have undertaken to utilize glass fibre in such a 
way as to permit a reduction in size and weight of a 
given type and rating of motor without appreciably im- 
pairing its operating characteristics. 

There seems to be general agreement that by using 
glass insulated wire together with glass, mica or as- 
bestos auxiliary insulating materials in the place of 
Class A materials that the performance characteristics 
of many types of motors may be improved considerably. 
Thus, one manufacturer states that with the aid of 
glass fibre insulation, motor horsepower was increased 
by one third over the normal Class A rating while the 
permissible temperature differential was approximatel) 
100 deg. F. (the bearing lubricant and not the glass 
was the limiting factor) over Class A limits. Other 
anticipated advantages were greater resistance to mois- 
ture, longer insulation life (about double was the esti- 
mate of one manufacturer) and less trouble due to 
burn outs. 

On the other side of the ledger in some cases were 
increases in cost of about 25 per cent on large size 
motors and up to 100 per cent on fractional hp. motors. 
One manufacturer stated that this cost was not due so 









much to the glass insulation as to the other Class B 
materials that had to be used with it. Generally speak- 
ing, no radical changes in frame design were made al- 
though one manufacturer stated they had found it neces- 
sary to provide slightly greater core widths to ac- 
commodate the greater bulk of the glass and mica in- 
sulation on their fractional hp. motors. Another manu- 
facturer found it necessary to eliminate any sharp 
edges with which the glass might come in contact and 
in addition to treat the glass material for resistance to 
abrasion. Ordinarily, however, if the glass insulated 
wire has had a good varnish impregnation, very little 
difficulty from abrasion is experienced. 

In the light of motor manufacturers experience: to 
date it seems most probable that the rating of many 
motors using Class A insulation could be increased 
from 10 to 100 per cent with the aid of glass insulation. 


TO MEET HIGHER TEMPERATURES 


Bags of glass covered wire as a substitute for asbestos 
covered wire has been found particularly suitable by 
one manufacturer where the ambient temperature was 
high or the duty cycle unusually severe. Either mica 
or asbestos slot insulation is used as glass cloth still 
seemed to be uneconomic from a cost standpoint. In 
this particular type of application the electrical char- 
acteristics of the motors themselves have not been 
changed appreciably. 

This same manufacturer states that the use of glass 
insulated wire does reduce the cost of the manufacturer 
in supplying Class B motors. Another manufac- 
turer reports that the use of glass insulation seemed to 
fit in better with manufacturing procedure than any 
other material. 

It has been found, however, that the temperature 
limit established with the new insulation is determined 
either by the type of varnish used or by the lubricant 
in the bearings. Thus, one manufacturer states that: 

“In order to guard against moisture the windings 
must be impregnated in some varnish or compound, 
and as far as we can tell at present, the temperature 
limit of the varnish is really the limit for the com- 
plete motor, although we realize the glass insulation 
will withstand temperatures very much higher.” 
Another manufacturer changed to a synthetic varnish 

which proved to be so satisfactory that it was stan- 
dardized for all motor windings. It is of interest to 
note right here that a high temperature impregnant has 
been developed which will stand up to 400 deg. F., on 
continuous operation. 

Another motor-maker states : 

“We have found the ultimate limit of temperature 
in electric motors to be the temperature limit of the 
lubricant in the bearings. Practically all of the glass 
insulated motors which we have built have been 
equipped with ball bearings and the ball bearing 
manufacturers were hesitant to recommend tempera- 
tures in excess of about 350 deg. F., on account 
of the effect upon the material in the ball bearings. 
We have also had difficulty in locating a suitable 
grease or other lubricant which would operate satis- 
factorily over a suitable period of time at tempera- 
tures in excess of 325 deg. F.” 

(Continued on p. 68) 
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@ Three products in one for home entertainment. 


@ RCA Victor Television Receiver Model TRK-9. 





@ Television with 5% x 7!4 in. direct images. 
@ Radio with 12 tube, 3-band all wave chassis. 


& Phonograph attachment for recorded music. 
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@ Glimpses of the newest and best in 


the broad field of electrically-energized 


| | . ° 
products as designers and engineers 


at ; 
make the most of technical progress. 
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Designed to cool and de-humidify individual 
rooms of approximately 11x14 ft., this cool- 
wave air conditioner is in three sections; 
window cradle, air conditioner unit and 
lecorative cabinet. It is operated by a 4 
hp. motor and has two controls, a power 
starts and stops cooling opera- 


ym air exhaust on top of unit. 


Complete absence of pro- 
jecting parts with all con- 
trols integrated combine 
to make this’ Brooks 
Stevens-designed “‘oilbilt” 
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appearance of this trim-lined fan by 
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Equipped withtwo motors 
one to rotate the tool 
spindle and operated by a 


reversing starter to rotate 
it in both directions, the 
other to operate the slide 
that carries the tool 
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Finished in white aseptic enamel on pump and bas 
with chrome plated fittings this small portable 

suction and pressure electric rotary pump has motor 
1 compressor built in one compact unit. Essen- 


ind 
tially a medical-purpose unit 








ye 
Streamlined in the modern 
manner, this two-tub elec- 
tric clothes washer fea- 
tures the new fabric- 
saver wringer with pres- 
sure pilot, nickel chrome 
protected aluminum fin- 
flex agitators and silent- 
mesh transmission. All- 
Set the dial of your radio at a “dead” spot white Ps ecelain enamel 
in the broadcast band with power on and an 
start this wireless record player. The latte 
acts as a small broadcasting station, trans Kelvinator Di 
mitting the electric impulses determined by = . 
the record to the radio receiver, whence they 
emerge as sound. No sound issues from the 
cabinet of the record player and no wires 
connect it with the radio 
the 
. by 
fety Capable of handling anything from screws and tacks to 
ades lelicate food products or tablets, this machine auto- a 
type matically conveys and weighs them out into packages ee Westinghouse Elec. & Mfg 


or various types of containers. 






Featuring the “look-in” heatproof lid and heat- 
proof ovenware dishes in peasant colors, this 

electric roaster is clean lined and practical in 

design. Removable inset pan is of acid-resisting 
vitreous enamel, sturdy lifting rack is of steel i 
and temperature control is calibrated for stand- i 


ard settings. 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


A dual spark-gap coagulation unit producing current 

for all coagulation techniques with any make of 

bi-active electrodes and a mono-terminal current for 

single needle desiccation and fulguration. Encased 

a cabinet of hardwood finished in satin white and 
gleaming chromium 


iT 


Marking time with an electric metronome. 
into any ac. light socket, with set indicator fo 
tempo a flip of the tumbler switch starts it to 
» Scale juated from 40 to 208 bea 
chronous motor. Enclosed 


nol; >in 


1 plastic 


Permitting simultaneous observation of two 
separate phenomena by alternate switching 
to the input of a cathode ray oscillograph 
this electronic switch and square wave 
generator has many new applications. 
Switching is accomplished electronically at 
approximately 6 to 2,000 times per second. 
Included in frosted black metal case, aluminum 
front panel with controls and a leather 
carrying handle. 


an exclusive prin 

n the direct conver- 
sion of commercial alter- 
natingcurrent totelephone 
ringing current, this ma- 
chine, consisting of a fre- 
juency changer, is for 
central office and private 
branch exchange ringing 
purposes. It derives its 
power from commercial 


lighting mains supplying 
either 110 or 220 volts, 


60 or 50 cycles. 


Hammond 
Mach. Bldrs. 
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AGNESIUM 

castings. A 
These portable tool 
parts called for mini- 
mum weight. B 
This spring arm for 
an electric motor is 
of magnesiumbronze. 


ich Alloys For Die-Cast Parts? 


When the specific properties of materials are 
carefully studied with full consideration for the 
functions that must be performed the designer- 
engineer finds an inevitable blending of de- 
sired, less sought-after and perhaps unwanted 
elements. This study of these alloy bases used 
for die-cast parts approaches the subject from 
the functional viewpoint and offers another 
first-aid-to-the-specifier review. 


HILE cost is usually a primary, if not the 

controlling factor in the choice of alloys for 

die casting, it is by no means the only factor. 
Thus, it may be frequently subordinated to secure one 
or more benefits not fully derived if cost alone be 
permitted to dictate the selection. Naturally, no single 
alloy is possessed of all desirable characteristics. Yet, 
even when cost must be at a minimum, the problem of 
alloy selection is not solved completely, for the designer 
is likely to find several low cost alloys selling at the 
same price per pound from which to choose. 

3efore going farther into matters affecting cost it 
may be well to dwell upon those factors related to 
physical properties, to performance in service, and to 
treatment after the casting leaves the shop in which it 
is produced. Fortunately, the physical properties, at 
least of standard test specimens, are not unduly difficult 
to determine and such tests are sometimes the criterion 
of choice. Although it does not follow that the castings 
themselves will have precisely the same physical proper- 
ties as the test pieces, there is ample evidence that these 
properties are useful guides as to order of merit under 
the respective headings. After discussing these prop- 
erties, and certain practical considerations which they 
do not include, a return to the matter of price or cost 
may be in order. 

Density, or weight per unit of volume, is not an 
infrequent consideration in effecting a choice and when 
the lightest possible weight must be attained, the low 
specific gravity of the magnesium alloys gains attention, 
they being lightest of all. They weigh about two thirds 
as much as the aluminum alloys, which are next on 
the list in lightness, that known as ASTM No. V, 
being the lightest in the aluminum group. Next to 
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aluminum come the zine alloys, with only slight differ- 
ences among themselves in density, but averaging 2.4 
to 2.5 times as heavy as aluminum alloys and about 
3.6 times as heavy as the magnesium alloys. Disre 
garding the tin and lead alloys, which have only very 
limited use in electrical applications, the copper base 
(brass) alloys are heaviest, averaging about three times 
as heavy as aluminum and about 20 per cent heavier 
than the zine alloys. 

Tensile strength is a common basis for comparing 
the strength of metal alloys, but its utility in respect to 
die castings is not of great importance, as they are 
seldom used in tension. In tensile strength, the die cast 
brass alloys stand highest, certain of the patented types 
reaching to 95,000 lbs. per sq. in. or above mild wrought 
steel. Yellow brass ranks next in tensile strength. Next 
lower in the scale are the zinc alloys, ranging from 
40,300 to 47,900 Ibs. per sq. in., as the accompanying 
table shows. Practically on a par with each other in 
tensile strength and lowest in the group here listed (tin 
and lead being much inferior but not here listed) are 
the aluminum and magnesium alloys. 

Impact strength (Charpy, based on 4% x % in. un- 
notched bars) is of much greater importance than ten- 
sile strength, and is among the most important prop- 
erties bearing upon the choice of die castings. The 
order of merit, as between the groups of alloys, is the 
same for impact strength as it is for tensile strength, 
but the ratios are much greater and the order within 
groups changes. Again the brass alloys are at the top, 
impact strength being greater than 33 ft.lb. for all the 
brass alloys, 17 to 20 ft.lb. for the zinc alloys, 1.0 to 
2.0 ft.lb for magnesium and 1.5 to 2.5 ft.lb. for alum- 
inum. These figures apply at room temperatures and, 
in the case of the zinc alloys, refer to the as-cast con- 
dition. The zinc alloys change somewhat in impact 
strength with aging. In No. 21 ASTM alloy, impact 
strength is reduced from 19 to 3 ft.lb. with 5 years of 
indoor aging. However, 3 ft.lb. is a higher value than 
that for all other die casting alloys except brass and 
above that for gray cast iron. Such aging has only a 
slight effect upon the impact strength of ASTM No. 
23 and ASTM No. 25 zine alloys, and this accounts in 
part for their increasing use. Impact strength of the 
zinc alloys is also reduced materially with reduction in 
temperature below room temperature, but despite this 
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DIE CASTING ALLOYS AND THEIR PROPERTIES 














*Approximate values. 


fact, castings of this type are used by the million in 
automobiles subjected to low temperatures, yet failures 
are seldom recorded. 

As to ductility, as measured by elongation in 2 in., 
the brass alloys again rank highest and the zinc alloys 
ASTM No. 21 and No. 23 are next highest. ASTM 
No. 25 zinc alloy and two of the magnesium alloys all 
show 3 per cent elongation in 2 in. and the aluminum 
alloys are lowest in ductility (1.0 to 2.0 per cent in 
2 in.). 

Order in respect to Brinell hardness varies con- 
siderably, but still the brass alloys are highest. The 
zinc alloys range from 74 to 83 and the aluminum 
alloys range from 60 to 80, one aluminum being harder 
than some zine alloys. Aluminum No. VII and one 
magnesium alloy are softest at 60. 

Ease of machining, although a factor sometimes 
having a bearing on choice, is one concerning which 
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‘ die cast end 
plates are used in 
this automotive gen- 
erator assembly. The 
alloy is 9 per cent 
aluminum and 88 
per cent magnesium 
with small amounts 
of zinc¥and silicon, 
weight of end plate 

31% ounces. 


precise data are lacking. It is true, however, that all 
the zine alloys are quite free machining whereas some 
of the brass alloys and certain of the aluminum alloys 
are considered rather hard to machine. This applies in 
particular to the brass alloys listed as “special” in the 
table. ASTM No. V aluminum alloy is generally 
classed as having good machining properties and the 
magnesium alloys are considered among the easiest to 
machine but require certain precautions to avoid igni- 
tion of chips. 

Smoothness of surface, as cast, is often a highl) 
important factor governing choice, especially when the 
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Tensile | Impact | Elon- | Brinell |Resistivity) Conduc- 


Alloy Type, strength |strength| gation| Hard- | (Micro | _ tivity Weight |_Feb. 1, 1939) _ 
(A.S.T.M. or (lbs. per |((Charpy|(in. per| ness ohms |(Cal./sec./| Spec. | (lbs. per | (per 
comm. desig.) __|_sq. in.) | ft. Ib.) | 2 in.) No.) _|per_cm.*)|_cm.° C°) | Gravity| cu. in.) (per Ib.)| cu. in.) 
Aluminum—ASTM No. V_ | 33,000 90|]1.5 | 80 | 59 0.26 2.66 | 0.095 | 18! | 1.75¢ 
ASIM No. VII} 32,000 | 2.5 | 2.0 60 | 62 0.25 | 2.75 | 0.101 | 16c | 1.61¢ 
ASTM No. Xil | 33,000} 1.5 | 1.0 | 70 | 63 0.25 | 9.85 | 0.103 | 1234 | 1.99¢_ 
Brass—Yellow ~| 55,000-| 33. 8-15; 120-| 6.75- 0.38 8.47 | 0.303 | 9.75c | 2.95c 
75,000 130 7.95 
Special 90,000-| 33. |10-20) 160-| 29.0 0.10 8.30 | 0.299 | 131% | 4.03c 
95,000 | ___ _180 | 23.0 | ae es 
Magnesium—No. 12 ASTM, 30,000 | 1.0 | 1.0 62 | 16.1 0.15* | 1.81 | 0.066) | 35, 1% 
oS | 33,000 | 9.0 | 3.0 | 60 | 148 | 0.16* | 1.81 | 0.066) | * aoe 
Zinc—ASTM No. 21. |: 47,900 | 19. 5.1 83 | 68 | 0.95 6.7 0.24) 7 Mc 
ASTM No. 23 43,300 | 90. 4.7 74 6.4 | 0.97 6.6 0.24; c/l | 1.80c 
ASTM No. 25 _ 44,500| 17. | 3.0 | 76 | 65 0.26 | 66 | 0.24) | del'd 





| Price of Alloy 
| in ingots or 
slabs (as of 
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castings are to be plated and, to a lesser degree, when 
they are to receive an organic finish. Smoothness is in 
part a function of die design and of die finish, but, 
when dies are substantially the same, the alloy which 
casts at the lower temperature is apt to be favored as 
to smoothness in finish, although there are doubtless 
exceptions to the general rule. In any event, (and 
despite the lack of precise data) among the alloys listed 
in the table, those of the zinc type are generally con- 
sidered capable of production with the best (as cast) 
finish, whereas the brass alloys, being highest in cast- 
ing temperature, are prone to be somewhat rougher 
than the others, although smoother than sand castings. 
Aluminum and magnesium alloys are generally ranked 
as intermediate, but some aluminum die castings ap- 
proach closely in smoothness those in zinc alloy. The 
latter, however, are now often produced with surfaces 
so smooth that only light buffing is required prior to 
electroplating. 

Dimensional accuracy, as cast, is generally con- 
sidered as increasing as casting temperatures become 
lower, the order of merit thus being tin and lead alloys 
first, zinc next, followed by aluminum and magnesium 
intermediate and about on a par, and brass last. Again 
there are doubtless exceptions to the rule in particular 
castings and particular dimensions, but the fact re- 
mains that die casters in general are prepared to work 
to closer dimensions in zinc alloys than in those of 
higher melting point, and, in certain special cases, in 
tin and lead alloys to even closer limits than with zinc. 
It is worthy of note, however, that, with care in cast- 
ing and in handling the castings while cooling, particu- 
lar dimensions can be held within remarkably close 
limits as between duplicate castings from the same die, 
regardless of the alloy chosen. 

Some of the older zinc alloys were subject to con- 
siderable dimensional changes with aging, but the mod- 
ern types, as here listed, are subject to changes with 
aging so slight as to be of no significance save in most 
exceptional applications. The ASTM No. 21 zine al- 
loy shows an expansion of less than 0.0011 in. per in. 
in five years of indoor aging, whereas the correspond- 
ing change in the ASTM No. 23 and No. 25 alloys 
(now most widely used) is only 0.0001 in. per in., 
which is so slight as to be negligible or, indeed, hardly 
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measurable with ordinary shop facilities. Although the 
alloys of the other base metals listed are sometimes 
supposed to be appreciably more stable in dimensions, 
the order of difference as compared to ASTM No. 23 
and No. 25 zinc alloys is probably so slight as to be 
without significance, at least in applications other than 
those requiring the highest order of precision. 

Minimum section thickness which can be cast is 
a consideration in some applications and in general is 
considered as favoring the alloys of lower melting point. 
in any event, castings up to the size of clock cases, for 
example, are now produced in zinc alloy with average 
section thickness approximating 0.030 to 0.035 in., or 
as thin as is feasible in drawn sheet metal. Castings 
nearly if not quite so thin have also been produced in 
aluminum alloy, though perhaps not in quite so large 
a size. Minimum thickness for small brass die cast- 
ings is about 0.050 in. with some possible exceptions 
and the same is true of magnesium. In general, the 
minimum feasible thickness in any die casting increases 
with the size of the casting. 

Ease of finishing (that is, of producing or apply- 
ing a finish, either plated, chemical or organic, of ac- 
ceptable smoothness and durability) is a consideration 
of great and sometimes of paramount importance for 
certain classes of applications. It depends on many 
factors and does not admit of precise determination 
until all such factors are evaluated. In consequence, 
only certain general statements can be made here. The 
plating of brass and of zinc alloy die castings is con- 
sidered quite easy and, in the case of the latter, has 
been reduced to automatic production in large quanti- 
ties. Aluminum die castings are considered rather dif- 
ficult to plate acceptably and the number thus finished 
is relatively small, although recent improvements in 
plating technic and in quality of results are said to have 
been made. It is significant, however, that some alumi- 
num alloys take and hold a high polish, without plating, 
for extended periods, especially in ordinary indoor 
exposures, and such treatment is adequate for many 
applications. Zinc alloys can be similarly polished, but 
soon tarnish unless the surface is protected by an en- 
during clear lacquer or its equivalent. Of the three 
aluminum alloys listed, ASTM Numbers V and XII 
can be anodically coated, the latter giving the better 
color. Plating technic for magnesium has been de- 
veloped experimentally, but has not yet been made avail- 
able for commercial use. 





7 'NC alloy castings. 

A—Miscellan- 
eous parts, split rings 
for conduit supports, 
flashlight reflector and 
support for parking 
lamp. B—Here the 
entire base of this 
coffee grinder, con- 
sisting of combined 
hopper support and 
upper and lower burr 
holders is of zinc alloy. 


All of the die casting alloys here listed are capable 
of taking and holding a variety of enduring finishes of 
organic types. Phosphate type treatment of the zinc 
alloys before applying an organic coating is recom- 
mended but may not always be required. In general, 
baked finishes are more enduring than those air dried, 
but ASTM No. 21 zine alloy die castings should not be 
baked, as a rule, at temperatures above 250 deg. F. for 
periods of three hours and for ASTM No. 23 and No. 


ACUUM clean- 

er fan weigh- 
ing but 3 oz. in 
magnesium alloy. 
Strength and light- 
ness are required in 
this high speed ro- 

tating part. 





25 alloys the corresponding maximum baking tempera- 
ture is 300 deg. F. Aluminum die castings and others 
of equal or higher softening points can be baked at 
temperatures as high as organic materials used in coat- 
ings will withstand. 

As to corrosion resistance, it is not feasible to give 
the various alloys a relative rating, partly because 
standards of measurement are lacking and conditions 
producing corrosion of different types vary widely. 
All of the alloys listed, except those of magnesium, 
however, give satisfactory corrosion resistance without 
coating and without serious corrosion under most 
common atmospheric conditions, although all are sub- 
ject to tarnishing and all may show some unsightly 
surface corrosion products, especially in moist air ex- 
posures. Thus consideration should be given to the 
probable exposure of cast parts to corrosive conditions. 

Zinc alloys subjected to moisture show white surface 
corrosion unless chemically treated (preferably by the 
Cronak method) or coated, and are not recommended 
for use in steam or in salt water. They are success- 
fully used, however, in contact with soapy water, as 








































































































by buffing. 





in washing machines, and in many indoor and outdoor 
applications, both with and without applied coatings. 
Acids and strong alkalies attack zinc. 

Most aluminum alloys have good corrosion resistance 
for atmospheric exposures and some alloys for salt 
atmospheres, although white products of corrosion 
sometimes appear on their surfaces. Contact with 
foods is permissible. Alkalies and some acids attack 
aluminum. 

Brass die castings are generally rated as high in cor- 
rosion resistance and seldom require coatings, except 
for appearance sake, to protect them from corrosion. 
Brass is attacked by acids. 

Although magnesium die castings are considered 
stable in usual indoor atmospheres, they may show tar- 
nishing and slight surface corrosion under humid con- 
ditions and for this reason are ordinarily used in a 
chemically treated or painted state. Anodic coating 
greatly improves the corrosion resistance of aluminum 
alloys and chemical or electro-chemical treatment as 
well as the application of organic or synthetic finishes 
may be employed on all types of die castings to in- 
crease their corrosion resistance and also to improve 
their appearance. 

Electrical and thermal properties are best com- 
pared by reference to the table. Aluminum and brass 
are good electrical and thermal conductors and are 
suitable for use in current carrying applications as well 
as for enclosures in which arcing may occur, including 
some applications in which zinc, because of its relative- 
ly lower melting point, may not prove satisfactory or 
gain underwriter approval. Electric meter cases of 
both aluminum and zinc die casting alloys are in suc- 
cessful use. Aluminum alloys are suitable for tem- 
peratures up to 700 deg. F. as for heater appliance 
applications (waffle irons, for example) in which tem- 
peratures exceed those at which zinc alloys soften. 

Relative costs per pound of the different alloys for 
die casting vary with fluctuations in the metal market 
but are given as of February 1, 1939 in the table. So 
also are the relative cost per cubic inch. Both refer, 
of course, to the alloy in the form of slabs or ingots 
ready for casting and not by any means to the cost per 
pound or per cubic inch of castings. Cost per casting 
depends upon many other factors, such, for example, 
as the size and intricacy of the casting; length of the 
casting cycle; number of castings required and number 
produced per cycle of the casting machine; cost of fin 
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LUMINUM alloys. This 

washing machine wringer 
apron is 14 x 6x 514 in. over 
all, is only M6 in. thick, weighs 
14 oz. and requires no applied 
finish being polished merely 


yHis aluminum alloy meter 

frame (ASTM No. V) is a 

good example of a complex 

casting in which the alloy was 

selected largely for its dimen- 
sional stability. 








removal and of any machining required ; initial cost of 
the die and cost of its maintenance; degree of accuracy 
required; and many other factors which are of some- 
what lesser importance. 

Because of the low cost of the zine alloys, their 
ease of casting and their generally favorable properties, 
they have attained widest use. Aluminum alloys al- 
though costing much more per pound than zine alloys, 
weigh considerably less, hence, in general they cost only 
a little more per casting than the zinc alloy type. As 
they also possess many favorable properties, they rank 
second in extent of use. Brass alloys are higher in 
cost per casting than either zinc or aluminum and, 
despite their excellent properties, are third in extent of 
use. Magnesium, though growing in importance, is a 
relative newcomer in the die casting field, and requires 
a special technique and special equipment for die cast- 
ing. It may yet attain wider use and is quite likely 
to do so especially where weight reduction is an import- 
ant consideration, if efforts to lower the cost per casting 
are successful. 

It should be understood that the die casting alloys 
here discussed include, for the most part, only those 
used most widely in the respective groups. In each 
group there are available other alloys, but most of them 
are of minor commercial importance as compared to 
those listed. Tin and lead base die castings find 
relatively little use today and then chiefly where special 
forms of corrosion resistance are required or somewhat 
closer dimensional limits are essential. 


RASS die castings. A—Flange for an insulator. B—Case 
and frame for an electric meter. A and B are of 64 per 
cent copper, 33.5 per cent zinc and 1 per cent silicon. 
C—Control plate and (D) meter valve for electrically op- 
erated gasoline pump in a special light weight brass alloy. 
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3) Executives, product designers, engineers . . . all those responsible for product development . . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card. 


SMALL MOTORS 6-01 


General purpose split phase motors in 
sizes from Y%o to % hp. recommended for 
fans and blowers, oil burners, unit heat- 
ers and other applications requiring quiet, 
economical drives. Supplied in many 
mechanical types. Westinghouse Electric 
& Mfg. Co. 


TRANSFORMERS 6-02 


Engineering notes and _ construction, 
standard designs available and operating 
data on transformers which maintain a 
constant output voltage independent of 
transient or continuous variations in sup- 
ply voltage. Sola Electric Co. 


THREADED INSERTS 6-03 


Complete information on a screw thread 
system whereby a metal insert is as- 
sembled in the tapped hole to act as a 
protection to the threads against wear 
and abrasion and provide a smooth, hard 
bearing surface for the screw. Air Asso- 
ciates, Inc. 


PLASTICS 6-04 


Revised handbook, compiled for the 
guidance of engineers and buyers, which 
gives a general description together with 
specific mechanical, electrical and chemi- 
cal properties of the most common types 
of plastics. Boonton Molding Co. 


AC. POLYSPEED MOTOR 6-05 


What it is, how it operates and typical 
applications of an ac., adjustable-speed 
motor capable of efficient and stable speed 
regulation over a wide range. Also vari- 
ous types of regulators available for 
manual, remote or automatic speed con- 
trol. Crocker-Wheeler Electric Mfg. Co. 


MERCURY SWITCHES 6-06 


Construction features of metal-tube mer- 
cury switches used to make or break the 
circuit. Made up to meet individual re- 
quirements owing to the variety of pos- 
sible contact arrangements. Powrex 
Switch Co. 


MANUAL STARTERS 6-07 


Characteristics of a line of manually 
operated motor starters with overload re- 
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lay heaters. Dimensional data and sug- 
gested specifications are also included. 
Trumbull Electric Mfg. Co. 


GRINDERS 6-08 


Selection of precision lathe and hand 
grinders with illustrations showing a wide 
range of applications. Specifications and 
distinctive features of the different types. 
Dumore Co. 


SIGNAL APPARATUS 6-09 


Pilot light assemblies, socket assemblies 
and assortment of signal indicator jewels, 
faceted or smooth, in a variety of colors, 
for applications in the radio, electrical 
and industrial fields. Dial Light Co. of 
America, Inc. 


NICKEL ALLOY 6-10 


Revised information on mechanical prop- 
erties of a nickel-copper alloy of high 
nickel content which retains its essential 
characteristics through manufacturing 
and fabrication operations and through- 
out its service life. International Nickel 
Co., Inc. 


CAPACITOR MOTORS 6-11 


Design features, construction details and 
electrical characteristics of three capaci- 
tor type motors; condenser start-induc- 
tion run, capacitor start-capacitor run, 
and permanent split capacitor units. Le- 
land Electric Co. 


ZINC FINISHING 6-12 


Facts for metal finishers on the prac- 
tical plating of rolled zinc and die cast 
zinc alloy parts, and information on the 
preparation of zinc surfaces for lacquer- 
ing and enameling together with finish- 
ing methods. New Jersey Zinc Co. 


FASTENING METHOD 6-13 


How to save time and lower the cost of 
assembly operations with this advance- 
ment in screw design which also provides 
greater holding power where vibration is 
involved. American Screw Co. 


BETTER CORDS 6-14 


Review of improvements in design and 
utility in electrical appliance cords and at- 
tachment plugs built to meet new maxi- 
mum service standards. Belden Mfg. Co. 


ONE-PIECE FANS 6-15 


Detailed dimensions, prices and perform- 
ance curves as recorded under Nema code 
tests of three and four blade fans of one- 
piece steel or aluminum construction. 
Torrington Mfg. Co. 


TESTING FACILITIES 6-16 


Description of the departmental system 
of a fact-finding organization which 
makes possible the assembling of experts 
in many fields upon a given problem. 
Electrical Testing Laboratories. 
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RADIO PARTS 6-17 


Selection of single and dual midget, 
transmitting and micro condensers; plug- 
in coils, coil forms and sockets; chokes; 
if. transformers; trimming and padding 
condensers; and special equipment for 
broadcast receiving and transmitting. 
Hammarlund Mfg. Co. 


BEARINGS 6-18 


Complete dimensional data on various 
types of ball and roller bearings. Table 
of allowable loads on steel balls. Conver- 
sion tables. Ball and Roller Bearing Co. 


OVERLOAD CUT-OUT 6-19 


Typical applications, general engineering 
information and outstanding features of 
an overload safety cut-out developed to 
give overload protection to power drives. 
Anchor Steel and Conveyor Co. 


CONTROLS 6-20 


Limit controls and room thermostats in 
a variety of models for low or line volt- 
age application. Electrical ratings, di- 
mensions, and list prices are included. 
Perfex Corp. 


PRODUCT LABELING = 6-21 


Reference on informative labeling which 
gives complete data on the physical as- 
pects of product identification. Illustrates 
actual samples of outstanding labels and 
makes copy suggestions for informative 
label designs. McLaurin-Jones Co. 


MOTORS 6-29 


Performance characteristics and construc- 
tion details of reliable split-phase motors 
in sizes from % to % hp. designed to 
give quiet, trouble-free operation over 
long periods of hard service. Leland 
Electric Co. 


CHEMICAL SERVICE 6-23 


Fifth edition of the directory of members 
of the Association of Consulting Chem- 
ists and Chemical Engineers, Inc., de- 
signed to help those who need chemical 
advice or service. Consultants and direc- 
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tors of analytical and testing laboratories 
describe herein the kind of service they 
are prepared to render and their quali- 
fications. Assn. of Consulting Chemists 
& Chemical Engineers, Inc. 


INSTRUMENTS 6-24 


Line of standard ac. and dc. switchboard 
instruments, round and rectangular types, 
in sizes larger than 4 in. Noted for their 
open, well-lighted and easily read scales. 
Roller-Smith Co. 


GEARMOTORS 6-25 


Data on gearmotors, built for slow speed 
and intermediate speed drives, which 
combine the outstanding features of 
standard motors with dependable speed 
reduction equipment. Westinghouse Elec- 
tric & Mfg. Co. 


DRILLING UNITS 6-26 


Uses of automatic drilling units. Con- 
sisting of a self-contained motor driven 
unit using the principle of centrifugal 
force for protected feed pressure, it is 
designed primarily for the protection of 
small drills. Govro-Nelson Co. 


MACHINE MOTORS = 6-27 


Pictorial presentation of results obtain- 
able by powering machine tools with low- 
maintenance motors which meet the se- 
vere demands of machine tool service, 
and give years of continuous, trouble-free 
operation. Allis-Chalmers Mfg. Co. 


STEEL ALLOYS 6-28 


First issue of a house organ to be pub- 
lished six times a year, giving timely 
news about new and improved steel prod- 
ucts, construction materials and design 
factors of interest to both fabricators and 
ultimate users of steel alloys. Allegheny 
Ludlum Steel Corp. 


HYDRAULIC DRIVES 6-29 


Characteristic performance curves in- 
dicative of results obtainable with specific 
variable speed units. Controls include 
traverse, feed, overload, speed, accelera- 
tion, thrust, reversal and torque. Vickers, 
Inc. 
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FOLDING CARTONS 6-30 


Handbook of folding carton and display 
container styles for those interested in 
packaging. Each illustration includes a 
diagram of the carton in the flat and 
unprinted, showing its construction and 
proportions, and the finished and printed 
assembly. Robert Gair Co., Inc. 


SHEAVES 6-31 


Single and double groove, adjustable 
pitch diameter sheaves in a choice of 
capacities up to 3 hp. provide sturdy, in- 
expensive variable speed drives. List 
prices and general dimensions are in- 
cluded. Allis-Chalmers Mfg. Co. 


FIBRE PRODUCTS 6-32 


Engineering reference data and suggested 
uses for rag base fibre materials in vari- 
ous forms in virtually every line of in- 
dustry. Spaulding Fibre Co. 


SPRING WASHERS 6-33 


How a bolt and nut act to hold two sur- 
faces in contact. Technical facts of serv- 
ice performance showing relation between 
wrenched tension, surface conditions and 
changes and spring washer compensating 
action. Spring Washer Industry. 


METAL FINISHING 6-34 


Comparison of a new process for finish- 
ing metal surfaces that minimizes metal- 
to-metal friction with other generally 
used methods of surface finishing. Ad- 
vantages of using this finish on lubricated 
and non-lubricated surfaces and a tech- 
nical description are also included. 
Chrysler Corp. 


SMALL BEARINGS 6-35 


Ranging in size from %g to % in. in out- 
side diameter, miniature precision radial 
ball bearings for use in fine mechanisms 
and instruments are fully discussed here- 
in. Split Ballbearing Corp. 


OIL SEAL 6-36 


Facts in the development of a new type 
of oil seal designed to assure effective 
and continued sealing, its performance 
under test, and data on the results. 
American Felt Co. 


SMALL MOTORS 6-37 


Various types of special purpose small 
motors for Ac. and Dec. service devised 
for specific service requirements. Charac- 
teristics fully defined and applications 
indicated. Kendrick & Davis Co. 


SOCKET SCREWS 6-38 


Convenient, readily used and chart refer- 
ence to data essential to users of socket 
screws. Parker-Kalon Corp. 


WIRING DEVICES 6-39 


Complete line of wiring devices with 
illustrations and descriptions. Circle F 
Mfg. Co. 
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DIALS OR INDICATORS 


(Continued from p. 38) 





the plate leaves the etch bath and the colors then litho- 
graphed on, or painted in with the aid of stencils. Syn- 
thetic baking enamels are also available at this stage. 
With ordinary colors, a final clear baking lacquer is 
applied, especially when outdoor service is anticipated. 

When dial markings are etched in, the dial surface 
may be given any of the usual metal finishes,* or a 
plating coat. 

Reverse etching is often used for attractive effects. 
In this process—which entails no additional cost—the 
dial markings remain on the original surface of the 
metal while the entire balance of the plate is etched 
down, creating an embossed effect. Dials so made may 
have markings in any of the available metal finishes 
against a background of contrasting metal finish, all- 
over etch, black or any color. 

Reverse etching is the preferable process when seg- 
ments of the dial are to be in different colors. The 
raised markings then act in the nature of dividers 
between the color segments, facilitating exact and 
proper coloring. 

There is also an etching process for glass dials, 
known as surface etching. This does not disturb the 
smooth feel of the glass in any way, has the appear- 
ance of a ground or frosted effect. Strokes and calibra- 
tions used in this process may not be too thin. The 
markings are ineradicable. 

Luminous compounds may be applied to many dial 
surfaces. Such markings, to be effective, must be 
viewed in total darkness; if there is a question of visi- 
bility under poor lighting conditions, electrical illumina- 
tion should be provided instead. For this reason there 
appears to be no general use of luminous dials on elec- 
trical*products other than clocks, but a review of the 
principles may provide basis for new planning. 

The luminous compounds have a base of phosphores- 
cent zinc sulfide with a slight portion of radium salts. 
The percentage of radium content determines the lu- 
minousity; but the brighter the dial, the shorter the 
useful life. The greatest brightness yet achieved has 


*See “Which Surface—What Service?” ELectricAL MANU- 
FACTURING, March 1938: “What You Should Know About 
Aluminum,” December 1937; “Metal Coatings That Protect 
Other Metal Surfaces,” December 1936. 
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a life of only approximately 11% years, while less lumi- 
nous compounds may retain night visibility up to It 
years—and besides, cost less. 

All luminous dials must be hand painted. An ap- 
proximate basis of cost is that the painting of figures 
and hands on a 3-in. clock dial (not including the cost 
of the dial and other printing) averages roughly 25 
cents per piece, while larger dials and limited produc- 
tion might involve a cost of $1.00 per dial. 

Some suppliers, in no way connected with the radium 
industry, have offered “radium effect” dials from time 
to time, painted in a greenish tinge; but such “effects” 
obviously have no night-visibility usefulness. 


BUILT-IN LIGHTING TOO 


ANY dials require illumination, which may be 

provided in several ways. Probably the most 
awkward is the outside bracket, unless symmetrically 
styled as are modern refrigerated-case lights. On glass- 
fronted dials reflector brackets should be constructed so 
as to throw all the light on the dial without permitting 
stray beams to cause annoying reflections. 

Second method is direct lighting within the dial case, 
unobtrusively accomplished with midget bulbs of low 
current consumption. A third effective method, partic- 
ularly for glass dials, is edge lighting. Fourth is in- 
direct lighting, from the rear of the dial, through trans- 
lucent plastics or glass. 

Translucent dials are an important factor because of 
their eye-appeal and heightened utility. The glass dial 
may be printed or silk-screened on any color of glass 
or mirror, or it may be used with a decalcomania. The 
effect of colored glass is now being achieved without 
the cost formerly considered necessary, by using trans- 
parent glass with the dial printed on its rear, and then 
applying a backing coat of colored paint. Besides being 
visually equivalent to the more expensive colored glass, 
a greater variety of colors is available. 


Oo 
> 


Cellulose acetate thermoplastics are particularly 
adaptable for dial use when translucency is desired. 
One supplier of this material asserts that more than 
9000 colors have already been created, and _ believes 


(Continued on p. SV) 


GILK-SCREEN process markings may be either flat or 

gloss printed as for this radio dial (A). Under pro- 
tecting glass a printed paper dial (B) is often entirely 
satisfactory. When detail is not required to be too 
elaborate or too fine decalcomanias serve well (C) and 
these may be applied to any smooth, hard surface. c 













































































Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
| Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


| MIDGET RELAY 


Where a small, inexpensive and dependable relay is 
needed, this unit available in ac. or dc., single or double 
pole, is fast in operation, capable of carrying large loads, 
and built for a long life of constant and severe service. 
Potter & Brumfield Mfg. Co., Inc., Princeton, Indiana. 









ONE-PIECE FAN BLADE 


Now obtainable in the line of quiet 
propeller fan blades are three-blade 
models in 8 and 10 in. sizes and four- 
blade models in 10 and 12 in. 
diameters of one-piece construction. 
Noted for their quiet operation and 
high efficiency, these fans are made 
in both steel and aluminum. Torring- 
ton Mfg. Co., Torrington, Conn. 











WIRE WOUND CONTROL 


Made in ranges up to 10,000 ohms, low 
power wire wound controls are equipped 
with a silent spiral connector which 
provides positive, continuous contact 
between the rotor arm and end terminal. 
Power dissipation is 2 watts. Available 
with or without switch. International 
Resistance Co., 
Philadelphia, Pa. 


TOEUUY ELECTRICAL & MECHANICAL PARTS 





ELECTRONIC WELDING TIMER 


Designed for use with gun, spot, projection and 
automatic welding equipment, a new line of 
timers comprising models ranging in application 
from single spots to multiple automatic spot 
welding has been made available for standard 
voltages of 110, 220, 440 or 550. They may be 
used with all types of tube and mechanical con- 
tactors. Weltronic Corp., Detroit, Mich. 


ARMATURE 
WINDING HEAD 


Winds small universal, 
shaded pole, two pole 
de. or repulsion induc- 
tion motor armatures. 
(A) Wing jaws are ad- 
justable to accommodate 
armatures up to 3 in. in 
diameter. (B) While the 
winding head is made 
almost entirely of cast 
aluminum, the jaws (C) 
are of special hardened 
steel. Ideal Commute- 
tor Dresser Co., 1008 
Park Ave., Sycamore, III. 


VERTICAL GEARED MOTOR 


Compact, well-balanced and 
easily mounted, this unit is es- 
pecially designed to meet condi- 
tions peculiar to vertical opera- 
tion. It incorporates a_ small 
geared oil pump which forces an 
ample oil supply to bearings, gears 
and pinions. U. S. Electrical 
Motors, Inc., 200 E. Slauson Ave., 
Los Angeles, Cal. 
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MOTORED AGITATOR 


Built in all sizes from 14 to 100 hp., and 
in a wide range of output speeds, a new 
and improved model of the unipower 
agitator, retaining original advantages 
= 4 and incorporating additional features, 
- has now been streamlined. Steel gears 
cut to special pressure angle, positive 
plunger pump lubrication, combination 
anti-friction guide and thrust bearing. 
Patterson Foundry & Machine Co., East 


Liverpool, Ohio. 


PROTECTED TRANSFORMER 


Fully protecting the fine wire wind- 
ings against the corrosive and destruc- 
tive effects of excessive moisture, 
high humidity and salt air, a finish 
that is colorless, neat and clean can 
be applied to virtually any open 
mounting type transformer. Thordar- 
son Electric Mfg. Co., 500 W. 
Huron St., Chicago, Ill. 





CORDS AND CABLES 


Provided with tough, abrasion-resistant rubber jackets, 
these heavy duty cords and cables are constructed for long 
service life and reliability. Balanced stranding of the 
conductor achieves maximum flexibility; conductor insula- 
tion gives outstanding resistance to destructive influences; 
internal construction effectively protects against tensile 
strains and impact and crushing hazards. General Cable 
Corp., 420 Lexington Ave., New York, N. Y. 








EQUIPMENT, MATERIALS, FINISHES 








PHOTO-ELECTRIC COUNTING 
EQUIPMENT 


Capable of 36,000 counts per hour, this 
sturdy, high speed counting equipment is 
supplied complete with photo-electric 
amplifier and contact relay unit, light source 
with adjustable bracket, power supply con- 
trol box and counter in four or six digit 
models. Polarized plugs are used for con- 
nections. Lipman Engineering Co., 415 
Van Braam St., Pittsburgh, Pa. 





PILLOW BLOCK 


Light weight, one-piece steel housing pillow block, 
available in shaft sizes from 1% to 1 in., can be mounted 
in any position by turning the ball on its horizontal 
axis to a position that wil! allow the oil cup to be 
mounted upright. Assures full, constant self-alignment. 
Cadmium plated to resist corrosion. Randall Graphite 
Products Corp., 609 W. Lake St., Chicago, Ill. 


MULTI-RANGE WAVE 
TRAP 


Generally used to protect 
radio receivers against un- 
wanted interference or in- 
adequate reception of cer- 
tain stations, this low cost 
unit has an average attenu- 
ation of 40 to 1 over the 
frequency range of 45- 
9100 kilocycles. Easily 
installed, the wave trap is 
tuned by means of a mag- 
netite core which provides 
a simple linear and per- 
manent adjustment. RCA 
Mfg. Co., Inc., Camden, 
N. J. 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
Based, of course, upon 
those component parts that may be designed 


be made better. 


in the complete product assembly. 





ACROSS-THE-LINE 
STARTER 


Manually operated, this 
starter offers a low cost 
unit for starting and 
stopping grinding 
wheels, drill presses, 
fans, pumps, blowers, 
riveting and _ stapling 
machines, polishers, 
food machines and other 
electric drives powered 
by motors up to 7% hp. 
Westinghouse Electric 
& Mfg. Co., East Pitts- 
burgh, Pa 


FLEXIBLE 
COUPLING 
Specially shaped rub- 
ber bushings provide 
an effective flexing 
medium for withstand- 
ing shock loads and 
resisting vibration 
thus making its use 
desirable for heavy 
torque loads. Fully 
insulated against noise 
and electricity. Ca- 
pacity ratings of from 
2 to 37 hp. at 100 
rom. Morse Chain 
Co., 7601 Central 
Ave., Detroit, Mich 





SPEED CONTROL UNIT 


Hand wheel control, avail- 
able on variable speed 
transmissions of 14% to 
71% hp. ratings, is recom- 
mended where finer speed 
adjustments and smaller in- 
crements of speed are 
necessary. By a_ partial 
turn of the wheel the speed 
can easily be changed to 
only a few revolutions per 
minute. Ideal Commutator 
Dresser Co., 1008 Park 
Ave., Sycamore, Ill. 





MOTOR STARTER 
AND BREAKER 


Combines a_ standard 
starter unit, suitable for 
7 hp. motors or smaller 
units, with an enclosed 
type air circuit breaker 
which is manually oper- 
ated and trip-free from 
the handle. It provides 
short circuit protection 
and, at the same time, 
serves aS a motor Cir- 
cuit switch. — Efficient 
time delay overload 
protection is provided 
by temperature over- 
load relays in the motor 
starter unit. Alllis- 
Chalmers Mfg. Co., 
Boston, Mass. 





PHONOGRAPH MOTORS 


Available for operation on 110 or 
290 volts, these two models, one de- 
signed with laminated plastic helical 
cut gears, have amply proportioned 
bearings, large oil reserves and forced 
ventilation for cool operation. Possess 
good regulation characteristics. 
Mounting plate maintains correct turn- 
table height for any board thickness. 
Alliance Mfg. Co., Alliance, Ohio. 


ELECTRONIC SWITCH 


Prevents sticking and arc- 
ing contacts on thermostat 
regulators, small limit 
switches or other equip- 
ment requiring but low 
contact pressure. May be 
operated in any position 
in temperatures up to 150 
deg. F., and with contact 
resistances up to 500,000 
ohms. United Cinephone 
Corp., 43-37 33rd St., 
Long Island City, N. Y. 
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IDLER PULLEY 


Developed for machines having light and 
medium duty high speed belt drives, this 
ball and roller bearing idler pulley is 
easily mounted by drilling a 3% in. or 
1 in. hole in a piece of flat steel or casting 
5% in. to 3¢in. thick. It is provided with 
a dust-proof protective cover to form an 
effective seal. SKF Industries, Inc., 
Front St. & Erie Ave., Philadelphia, Pa. 





SLOW-BREAK 
SWITCH 


Available in a vari- 
ety of circuits, and 
using the principle 
of slow-break, silv@r contacts, this com- 
pact, heavy duty Switch has beryllium 
contact carrying arms integral with the 
handle. Rated at 20 amps., 250 volts 
ac. only, sinele and double pole. Hart 
Mfg. Co., Hartford, Conn. 





LIMIT SWITCH 


Sturdy, oil-proof enclosure and a special- 
ly constructed, long-lived, snap-action 
mechanism make this switch suitable for 
machine tool use. Left or right hand 
roller lever or push-rod operation. 


General Electric Co., Schnectady, N. Y. 
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EQUIPMENT, MATERIALS, FINISHES 





TUNER STRIP 
Two-deck, single-adjustment push 
button tuner strip is designed for 
improved stability under varying con- 
ditions of temperature and humidity. 
May also be used in conjunction with 
permeability coil-tuned or trimmer- 
tuned oscillator circuits for three- 
circuit receivers and requiring only 
two adjustments. Sprague Special- 


ties Co., North Adams, Mass. 





AND THERE ARE ALSO — 


BRIGHT NICKEL CLEANER for - steel. 
Removes all oil and carbon smut so that 
bright nickel can be deposited directly on 
unfinished steel fabricated parts with per- 
fect adhesive qualities, eliminating the ordi- 
nary copper striking operation. Degreasing 
prior to cleaning becomes unnecessary. It 
may be used with direct current, reverse 
current or a combination of beth. Frederick 
Gumm Chemical Co., Inc., 538 Forest St., 
Kearny, N. J. 


METAL FINISH designed for use on various 
gradings of metals, produces a uniform two- 
tone effect in one spray application. Avail- 
able in a wide choice of colors, it is easily 
applied, unaffected by varying oven condi- 
tions and economical to use. Glidden Co., 


Cleveland, Ohio. 


\VV-BELT CORD has improved tensile strength, 
lower stretch and, due to interlocked fibres, 
minimum tendency to become lifeless. It 
runs cooler and stands up under high speed 
flexing. Dayton Rubber Mfg. Co. Dayton, 
Ohio. 


CLEAR BAKING VARNISH for use on 
electrical windings possesses the ability to 
dry throughout even the deepest windings. 
Has high dielectric value; acid and alkali 
resisting properties; and is oil and water- 
proof. John C. Dolph Co., 168 Emmett 
St., Newark, N. J. 


WRINKLE FINISH is a tough, one-coat 
baked finish combining uniformity, economy 
and easy application. Can be supplied in a 
full range of calors and textures. Versatile 
baking schedule permits baking at 400 deg. 
for from 15 to 20 minutes, or for 8 hours at 
1 = deg. Advance Paint Co., Indianapolis 
Ind. 
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TAP SWITCH 
High amperage, heavy duty, rotary 
tap switch, rated for 240 volt, ac. 
non-inductive circuit and equipped 
with a maximum of 12 contacts, pro- 
vides circuit switching requirements 
for ventilating fans, spot welders, 
motor controls, etc. Compact, of 
enclosed, all-porcelain construction, 
the unit has silver-to-silver contacts, 
low contact resistance, positive cam 
and roller snap-action. Obhmite Mfg. 
Co., 4805 Flournoy St., Chicago, III. 


PROTECTIVE COATING for plating racks 
consists of a synthetic thermoplastic resin in 
convenient tape form which resists chemically 
all of the cleaning, pickling and plating 
solutions commonly used in electroplating. 
Withstands the abrasion, and mechanical 
and thermal shocks encountered in ordinary 
use without cracking or breaking, and its 
dielectric properties provide perfect insula- 
tion. At present available in 1 Ib. rolls of 
34 in. width, it is applied to the rack in the 
same manner as friction tape. Hanson-Van 
Winkle-Munning Co., Matawan, N. J. 


AMBER VARNISH, especially suitable for 
high frequency insulation, vacuum impregna- 
tion of coils, condensers, transformers and 
cables, offers excellent protection from 
corrosion because of its hardness, elasticity, 
and mechanical and chemical resistance. It 
will stand variations from minus 50 deg. to 
plus 130 deg. C. without injury and a 
spray of 3 per cent salt solution does not 
attack it. Adheres firmly to light metal. 
Amber Mines, Inc., 9 Rockefeller Plaza, 
New York, N. Y. 


THERMOPLASTIC SHEET MATERIAL, 
consisting of ethyl cellulose cast into 
brilliantly clear transparent film. Suitability 
for electrical insulation lies in its original 
dielectric strength and retention of insulating 
values and flexibility on exposure to extreme 
variations in temperature and humidity. It 
absorbs but little moisture, even when 
immersed, has dimensional stability and is 
non-corrosive. Available in sheet, roll, 
tape or laminated forms. Dow Chemical 


Co., Midland, Mich. 
STAINLESS STEEL in many colors through a 


surfacing process which imparts almost any 
desired tint including gold and black. Four 
color effects are obtainable and the chemical 
treatment may be applied to any straight 
chromium or chromium-nickel stainless steels. 
Bachite Development Corp., 610 Fifth Ave., 
New York, N. Y. 
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Pee Ohio Electric 
= 4 Manufacturing 


OME manufacturers anneal the lam- 


inat 


the 


ions after punching to relieve in- 


ternal strains. This is a critical operation 
which must be carried on over an exact 
temperature cycle if original properties 
of 


steel are to be preserved. 


One of the most fundamental of fabricated 

materials for incorporation within the com- 

pletely electrically-energized product, elec- 

trical sheet sometimes fails to gain that full 

attention and consideration of those variables 

which make certain grades especially useful 
for specific services. 


For Best Results With Electrical Sheet 


ECAUSE the proper operation of motors, genera- 
tors, transformers, relays, solenoids and other core 
wound products is dependent upon the efficient 

production of a magnetic field of suitable extent and in- 
tensity in the core structures, close attention has been 
paid to the development of materials which would aid 
in this result. While in the early days various types 
of iron were used which had tendencies to age, to de- 
crease in permeability and to increase in core loss, 
with the advent of silicon steel relatively light, compact, 
laminated structures with high permeability, low core 
loss and little tendency to age were made possible. And 
along with these significant advances were developed 
such other desirable qualities as uniformity in thickness 


and ductility, freedom from loose scale and ability to 
stack flat after punching. Thus, definite technological 
improvements have been consistently made. 

One of the primary objectives in purchasing electrical 
steel sheet is to obtain just the right balance of qualities 
for the particular application involved. Thus, there are 
a series of grades which have a silicon content ranging 
from one quarter to four and one-half per cent in a 
large number of different gauges. Throughout this 
range as the silicon content increases there is a ten- 
dency for the core loss to decrease, the eddy current 
and hysteretic losses to decrease, saturation flux den- 
sity to decrease, the value of maximum permeability to 

(Continued on p. 82) 


TYPICAL CHARACTERISTICS OF SILICON STEEL SHEETS 
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APPLICATIONS 


For power transformers, distrioution transformers and audio 
transforiners, also for highest efficiency motors and generators 


For power transformers. Also for highest efficiency motors 
and generators 


For power transformers, radio power transformers and re- 
actors and audio transformers 


For high efficiency motors and generators, small and medium 
sized intermittent duty transformers, reactors, electrical 
meters, laminated pole pieces for small electrical devices. 


For motors and generators of good efficiencies, small trans- 
formers, reactors and other equioment for small core loss. 


For better class of small motors, for commercial motors and 
generators of medium efficiency, for thinner gauges for 
small transformers, reactors, relays, etc. 


For small motors, armatures good quality fhp motors, stationary 
field poles and other applications where core loss is unim- 
portant but high permeability is desired. 


For low priced intermittent duty single phase fhp. motors. 





ELECTRICAL MANUFACTURING 















































onveyor' 
0 job by 


hese pol 
ervis B. \ 
nc., are 

peed loa 
ake the p 


Although 
eighs or 
os if it we 





MAGN 

























onveyors have to be conveyed, too! Moving them from job 
9 job by manpower makes lightness a first consideration. 


These portable gravity conveyors, manufactured by the 
ervis B. Webb Company for the Railway Express Agency, 
nc., are made entirely of powmeTat*. They are used to 
peed loading, unloading and classification. And they can 
ake the punishment of constant use. 


Although each section is 10 feet long by 18 inches wide, it 


eighs only 68 pounds. One man moves it around as easily 
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*Trade Mark Reg. U.S. Pat. Off. 


THE DOW CHEMICAL COMPANY | 


Midland . Dowmetal Division ° Michigan 


Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and Madison Streets, St. Louis; 
Field Building, Chicago; 9 Main Street, San Francisco; 4151 Bandini Bivd., Los Angeles. 


DOWMETAL 


MAGNESIUM 









ALLOYS 





Visit exhibits of The Dow Chemical Company and its Great Western Electro- 
Chemical Company Division, at the Golden Gate International Exposition. || 
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GLASS INSULATED MOTORS 


(Continued from p. 50) 

Here again it may be said that a solution to this 
problem may be found in a recently developed grease 
which will not melt at 445 deg. F. 

Where ambient temperatures are high and service is 
severe as in steel rolling mills, glass insulated motors 
have in many instances been found to be superior to 
those previously used with other types of Class B in- 
sulation. 


FOR HUMID SERVICE CONDITIONS 


HIS material has also been found useful where ex- 

cessive moisture is present. In one mining applica- 
tion the motors would tend to collect large amounts of 
moisture on the windings when standing idle. Break- 
downs would occur when they were subjected to heavy 
starting loads. The longest life that could be obtained 
with cotton insulated motors was three months. Finally, 
impregnated glass insulation was tried and after a six 
months period the motors were still operating satisfac- 
torily. After this test, glass fibre was adopted as stand- 
ard insulation in this mine. 

The use of glass cloth was found to be uneconomical 
from a cost standpoint, one manufacturer reported, so 
that mica or asbestos was still being used. 

A material which may find increased use in coil ap- 
plication, however, is an insulating cloth consisting of 
mica splittings faced with glass fabric on each side 
which provides excellent insulation and high heat re- 
sistance. Two other companies are standardizing on 
glass insulation for Class B applications. 

Generally speaking where glass insulation was utilized 
in the place of Class B insulating materials, no radical 
changes in motor design were found necessary. It 
might be thought, for example, that because high tem- 
peratures are permitted with glass insulation, larger air 
gaps would be necessary between stator and rotor to 
allow for expansion in the rotor. Actually, however, 
the outward expansion in the stator compensates for 
this and no change is usually required. Also it might 
be anticipated that with higher capacities making pos- 
sible greater loads, some increase in bearing size would 
be called for. Fortunately, bearings now used for 
various sizes of motors were standardized back in the 
days when flat belt drives were extensively used with a 
consequent allowance for additional load resulting from 
maintenance of belt tension. With the increasing 
adoption of V-belts and chains for motor drives and 
with direct connected motors this additional capacity 
no longer needed for belt tension is available for load 
carrying purposes. Where larger bearings are required, 
however, the design change could be easily adopted in 
the end _ bells. . 


ee YN of frame size with the aid of glass in- 
sulation has not met with the same uniform manu- 
facturer approval that other uses have received. In 
some cases a complete line of motors in reduced frame 
sizes is being introduced. In others it is felt that the 
original desirable operating characteristics cannot be 
maintained in reduced framed sizes. 
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One manufacturer reports, however, that reduction 
in size and weight has been accomplished with no dim- 
inution in motor characteristics in most cases and 
with actual improvement in some instances. 

Another manufacturer stated that it was their 
opinion that a reduction in size of a motor would im- 
pair its efficiency, power factor and other characteristics 
to such an extent that it would be uneconomical to 
operate. Still another manufacturer stated that in 
general customers did not like hot motors and besides 
such a reduction would result in a lubrication problem 
due to the resulting high temperatures. 

Where done it was found that the next smaller frame 
was usually the correct size. No increase in cost was 
experienced except for development. In fact one manu- 
facturer reported if Class A materials are being re- 
placed, the addition of the auxiliary Class B materials 
tends to offset the saving which is made by reduction 
in frame size. 

Of interest, is the recent finding that in some cases 
frames may be reduced two standard frame sizes with- 
out appreciably affecting the performance characteris- 
tics of the motors. 

It would seem that where certain sizes of motors are 
being produced in large quantities, such as for refrigera- 
tors and air conditioning systems, substantial savings 
might be effected by the reduction in frame size which 
glass insulation makes possible. 

One interesting example of the use of glass insula- 
tion to reduce the size of motors is the case of a ma- 
chine tool manufacturer who was working on an order 
for a number of milling machines. After the main 
castings had been made, it was discovered that a change 
in original specification was necessary for the built-in 
motor recess, as the new requirements called for a 25 
cycle motor with an r.p.m. of 1150 instead of a 60 cycle 
motor with an 1800 r.p.m. The original requirement 
of three horsepower, however, remained the same. 
Therefore, either new castings with a larger recess 
would have to be made at a considerable loss or motors 
smaller than standard would have to be obtained. At 
first it was believed impossible to build a 25 cycle, 
1150 r.p.m., motor to fit in the same space provided for 
a 60 cycle, 1800 r.p.m., motor of the same rating. After 
various other expedients were considered, glass insula- 
tion was utilized in one or two test motors. These 
delivered the required horsepower, fitted into the space 
provided and in general, proved to be so satisfactory 
that the remaining milling machines were similarly 
equipped. 

It is now possible to use glass insulation throughout 
the entire motor except in the case of commutator 
motors where mica has been found to be indispensable 
for segment separation. The coils are wound with the 
standard glass fibre impregnated wire. And here it 
may be said that some manufacturers are finding staple 
glass to be quite suitable and, of course, more economi- 
cal than the continuous fibre type. Chief advantage of 
the latter is exceptionally high tensile strength which is 
not needed in most applications. As mentioned before, 
glass cloth or a mica splitting, glass fibre faced fabric 
can be used for slot insulation. Molded resins with 
glass fibre base can be used for slot sticks, and even 
where it is necessary to bind or brace coil leads to the 
commutator, a glass tying cord is available. 
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VARIACS 


@ These General Radio autotransformers, consisting of 
single windings on toroidally-shaped cores, have many 
advantages over other manually operated voltage controls. 
Contacts between windings and load circuits are made through 
carbon brushes which cover at least one turn of wire at all 
times. Therefore, output voltages are continuously variable 
with perfect smoothness. 
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" For controlling relatively large amounts of power on 3-phase 
ne 


circuits, WARIACS are now available in two- and three- 
gang assemblies. The load rating of the assembly is equal 
to the sum of the rated loads of the individual units. Several 
combinations of output connections for line voltages of 115, 
230 or 440 volts are possible. 


VARIAC assemblies embody all the advantages of the 
single units, too. They are economical, possess absolutely 
smooth voltage variation, and have the high efficiency of the 
transformer. WARIACS show linear output voltage by 
calibrated dials, have small temperature rise and are mod- 
ernly designed for years of useful life. 


Three sizes of VARIACS 
TYPE DESCRIPTION are available, each having 


about three times the 
power rating of the next 
immediate smaller unit. 
All are designed for use 
on 50 to 60 cycle AC, and 
the two 230 volt models 
can be used on 115 volt, 
25 cycle lines, without 
modification. 
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2] 9. 
100- sang 100.Q | 
‘pan 3-gang 100.Q | $85.0 
100-RG3_ | 28893 100.8 | gs 00 
| 3-sang 100.R | 43900 


USE THIS COUPON .. 
WRITE INTO THE MARGIN 


GENERAL RADIO COMPANY, Cambridge, Mass. 
Gentlemen: 


You may send me BULLETIN 430 describing the different types of 
VARIACS. I understand this obligates me in no way whatsoever. 
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DRY BATTERIES SERVE WELL 


(Continued from p. 48) 





UALITY and uniformity of dry batteries together 

with the number of available types has steadily 
increased during the past decade. The variation in 
operating characteristics of the different types is gen- 
erally effected by changing the proportion of constituent 
materials. 

A typical cell has a zinc electrode which forms the 
metal container of the battery and a carbon electrode 
which is inserted as a rod in the center of the con- 
tainer. Actually, the dry cell is not dry, as it has a 
liquid electrolyte but this is practically all absorbed by 
a porous inert material such as paper or a gelatinous 
paste which also serves to separate the electrodes so 
that the cell is actually “non-spillable.””. A certain amount 
of granular carbon is mixed with the depolarizer and 
this provides a series of paths of low resistance be- 
tween the two electrodes. Ammonium chloride and 
zinc chloride in solution are used as an electrolyte. 
Manganese dioxide is used as the depolarizer. 

Polarization takes place when through chemical ac- 
tion hydrogen and ammonia are released at the carbon 
electrode. If this were allowed to proceed without in- 
terruption, a film of gas would form around the cathode 
and the flow of current would be materially reduced 
because of the resulting increase in internal resistance. 
To counteract this, manganese dioxide is used to release 
oxygen which combines with the free hydrogen to form 
harmless water. The zinc chloride is used to improve 
the shelf characteristics of the battery as its presence 
tends to slow down the rate at which the zinc electrode 
is dissolved—particularly when not in use. By vary- 
ing these constituents in their proportion to each other, 
quite different characteristics can be imparted to the 
battery. 

While it may be remembered that years ago dry bat- 
teries sometimes went “sour” in use, this rarely hap- 
pens in modern well-made dry batteries and when it 
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A. Typical of many 
portable radio sets 
with self-contained 
dry battery supply. 
B. Interoffice 
phone with built-in 
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does it is evidence that the battery has been subjected 
to abuse. The dependability of dry batteries has been 
increased enormously and failures due to internal causes 
arising from faulty manufacture are now almost un- 
known. But even if the battery does not go “sour”’ it 
will depreciate even when standing in idleness for a 
certain amount of chemical action continues to take 
place anyway. But here again considerable improve- 
ments have been effected as evidenced by the following 
table showing tests conducted on the same general type 
of No. 6 dry cell over a period of thirty-seven years. 
Six Months Shelf Depreciation 
No. 6 Dry Cell 


Year Amount Year Amount 
1901 35% 1930 8% 
1910 20% 1934 7% 
1916 25% 1938 O6YA% 
1926 10% | 


Going hand in hand with this improvement has been 
a steady extension of service life. Here again we must 
refer back to what has been said before, namely, that 
service life will vary considerably with operating con- 
ditions. So that when the statement is made that oper- 
ating life has been extended, reference is to certain 
standard tests which are consistently conducted under 
exactly the same conditions. Thus, one of these tests 
on a No. 6 dry cell shows that in 1910 the cell’s useful 
life on this test was 40 hours; in 1934 it was 77 hours 
and in 1938 it was 80 hours. 

Right here is a good place to stress the point that no 
one operating test can possibly reveal which of several 
batteries is best suited to a given application. Standard 
testing machines have been built and sent out to various 
prospective users. They were designed so that several 
competing brands of batteries could be connected up 
to identical loads and cycled over the same “on” and 
“off” periods in a presumed simulation of service con- 
ditions. These have been used rather extensively and, 
of course, the brand of battery that lasted longest under 
this test was accepted by the prospective user as the 
best for his purpose. 

When the battery which tested “best”? was put into 
actual operation, however, it often proved unsatisfac- 
tory. The test had failed to indicate the most suitable 
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A manufacturer of ignition coils using sheets to make 
laminations listened to all the arguments advanced 
for coiled silicon strip steel and decided that only a 
try-out in his own plant would allow him to base his 
decision on facts. Here they are: 

Using Transformer Grade Silicon Steel Sheets, 26 
gauge, 33 by 97 inches, he found that he could pro- 
duce 7,224 laminations from 217 pounds of steel. 

Using the same gauge and grade of Republic Coiled 
Strip, the same weight of steel produced 8,130 lamina- 
tions—a clear gain of 906 laminations or 121/, percent. 





This increase, due to lower side and end scrap loss, 
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more than offset the slightly higher cost of coiled strip 
—but another advantage showed up. When coiled 
strip was used the hourly production on the same die 
jumped 25% — from 4000 to 5000. 

This case is not exceptional. If anything, the results 
are conservative. If you will write, a Republic repre- 
sentative who really knows electrical steels will look 
over your present set-up and give you an idea of 


the savings possible in your own plant — without any 


obligation on your part. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND, OHIO 
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Other REPUBLIC STEEL Products used by the Electrical Industry 


Carbon, Alloy and ENDURO* Stainless Steels — Pig Iron — Foundry Flasks, Core Wire and 
Nails — Steel, Copper-Bearing Steel, Toncan* Copper Molybdenum Iron and Toncan Iron 
Enameling Sheets — Bolts, Nuts and Rivets — Tubing — Bars and Shafting — Electrical Conduit 
= Shelving and Bins — Cabinets — Radio Antennae — Steel Wire = Metal Office Equipment 











*Reg. U.S. Pat. Off. 
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operate this portable airport beacon. 


OR illumination devices. A. Most 
common dry battery use is for flash- 
lights. Shown here is special ex- 
plosion-proof design. B. For emer- 
gency lighting on shipboard or else- 
where. C. Adry battery energizes 
this refrigerator interior fixture. D. 
Dry cells supply the 8,000 volts to 


A Stewart R. Brown Mfg. B Emergency Li 





battery because it could not measure several other im- 
portant elements of battery quality essential for all types 
of applications. Among such essential elements of 
quality not measured by a discharge test are uniform- 
ity, ability to stand storage and shipment and general 
overall dependability. To maintain the needed uniform- 
ity in dry battery production some manufacturers take 
samples from production every day and place them 
under a uniform test. Any variation in this test in- 
dicates a variation in battery quality or lack of uniform- 
ity which is immediately investigated and corrected. 


RECHARGING DRY BATTERIES 
OONER or later when the subject of dry batteries 


is brought up the question arises why cannot dry 
batteries be recharged? And the answer is—they can, 


BATTERIES PROVIDE A RANGE OF 
HIGHER VOLTAGES 



























Battery Battery Length | Width | Height |Nomina| 
Type Designation (inches)|Cinches)|(inches)| Voltage 
4-6-S | No. 6 Group 10% | 2% | 7% | 6 
4-6-D No. 6 Group _ 53% 532 | 7% 6 
5-6-D No. 6 Group 8 : 53% 7% 7% 
6-6-D | No. 6 Group 8 53% 7% 9 
H-3-B | Hearing Aid 2% % 974 4% 
H-3-C | Hearing Aid 31% | 1% | 95% 44 
H-2-CD | Hearing Aid 93% | 1%1 4% 3 
H-3-CD | Hearing Aid 34% | 1% | 4% 416 
V-30-AAA\) Radio “B” 3% | 13% | 4% | 45 
V-30-AA | Radio “B” 34%, | 936 | 416 | 45 
H-15-A | Radio “B” 314% | 93% | 3% | 299% 
_H-15-B | Radio “B” _|_4% | 2% | 3% | 292% 
V-30-B | Radio “B” | 43< | Ol% | 6% | 45 
_V-30-D Radio 'B’’ | =A ; a4 | 35% 756 | 45 
__V-30-F | Radio “B” 8% | 4% 756 45 
__\V-30-G_ | Redio ‘'B”’ 84 | 4% | 7% 45 
H-3-B | Radio “C” 944 | % | 3% | 4% 
__H-5-B | Radio “C” 414 ie | 3% | 7% 
_H-15-B “Radio “B” or “C” | 444 | 9% | 3144 | 90% 
H-3-D | Radio "C” | 4 | 186 | 38% | 4g 
Air Depolarized oy 
(1-cell, 300 amp. hr.) | 53¢ | 43¢ | 845 13 
Air Depolarized 
(1-cell, 600 amp. hr.) | 5% 6% | 11 1.3 
Air Depolarized 
(2-cell, 300 amp. hr.) 8l¢ 53% 835 2.6 


Air Depolarized 
(2-cell, 600 amp. 
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but only under certain limited conditions, so limited that 
most of the time it isn’t feasible or economical to at- 
tempt it. The chief deterrent to recharging a dry battery 
is that even a slight over-charge will result in a heat- 
ing action which dries out the electrolyte and reduces 
the life and efficiency of the cell. Although there are 
taper chargers for storage batteries which automatically 
reduce the current being fed into the cell as it comes 
up to charge by virtue of the storage cell’s increase in 
back emf, this practice is not wholly suitable for dry 
cell charging because the range of dry cell back emf is 
not great enough to produce an effective tapering action. 
Another difficulty which prevents adoption of dry bat- 
tery charging is that each period of discharge should 
be followed by a period of charge, rather than to allow 
a successive number of operating periods to take place 
before attempting to recharge. Reason is that during 
a long interval between charges the diffusion of the new 
chemical compounds created by discharge is so thorough 
that they cannot be readily changed back into the orig- 
inal compounds by recharging. 

Certain types of hearing aid batteries which are sub- 
ject to heavy service may be recharged under proper 
conditions. Generally speaking, where the load is so 
light as to require a long time to discharge the battery, 
recharging will not be feasible. 


NEW APPLICATIONS APPEARING 


M' JST often it is the new application which seeks 
the battery but there is one interesting story of 
how the design of a new type of battery resulted in a 
new product and a marked increase in sales. The story 
really starts back in the days of battery operated radio 
sets before the introduction of ac. power line operation. 
One difficulty experienced with dry battery sets was 
the relatively short life of the tubes. Reason for this 
was that the tube filaments were designed to operate at 
a fixed voltage, but the battery voltage varied through- 
out its useful life. When the battery was first connected 
its voltage would be too high and if the filament rheo- 
stat was turned all the way on, the electron emitting 
coating on the filament would tend to “boil” off rapidly 
and thus shorten the useful life of the tube. Another 
difficulty experienced was the fact that after the battery 
voltage had dropped somewhat below the filament op- 
erating voltage, the tubes would not function satisfactor- 
(Continued on p. 78) 
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sub- TO YOU and your family . . . a hearty invitation to visit the Roebling Exhibit 

roper at the New York World's Fair! 

IS SO No matter what your business activity . . . engineering, contracting, mining, rail- 

tery, roading, manufacturing, building management or what-not . . . you will find that 
this Roebling Exhibit is designed specifically to interest you—to help make your 
visit instructive and keenly enjoyable. 
Action every moment! Mining, construction, dredging and other industrial opera- 
tions in full swing! All in miniature . . . with excavating, hoisting, and conveying 

seeks equipment incredibly exact in detail. Even the tiny wire ropes and cables are 

ry of exact duplicates of their full-size counterparts! 

| in a , So come... you and your family. We will give you a royal welcome. And remember 

story e ... we are in the Metals Building, directly in front of the Trylon and Perisphere. 

radio F wit JOHN A ROEBLING’S SONS COMPANY, TRENTON, N. J. 

ation. é k “SS Sead 

; was : 

r this “| WANT YOU 10 SEE THIS, JACK. Ic’s that Roebling Passenger Tramway I a renee Sean eee 

ate at was talking to you about. Somebody used his aint when ie put in pin CABLE © FLAT WIRE © WOVEN WIRE FABRICS 

ough- blueprints so engineers can study the construction details.’’ WELDING WIRE © OTHER WIRES & WIRE PRODUCTS 

rected 

rheo- “THAT, MY DEAR, is the world’s largest dredge, the “THIS WILL INTEREST YOU, JOHNNY . . . a whole village in mini- “WHILE MARY AND JOHNNY ARE RESTING, suppose you 

itting Crest. I’ve seen her—and this replica sure looks ature. See, there’s a school, a church, a fire house, some and I look over this interesting exhibit of Roebling 

apidly m4 7 Why, it’s identical with the “en. down stores—even a water — and a railroad station. And look . .. Products. There are more of them = the other rotunda 

ia 1e last boom line and hoisting rope! here comes the train! at the opposite end of the exhibit. 
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MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ““Current’’ column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


2—Split-phase 13—Wound rotor (slip ring) 


3—Resistance-start 12—Squirrel Cage 14—High cycle 
4—Reactor-start 


$l aaaaiepatest e—Normal torque, normal starting current. 15—Synchronous 


| 6—Capacitor (condenser) b—Normal torque, low starting current. 16—Sheded pole 


7—Series 


8—Repulsion c—Hisgh torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion d—High slip. 


10—Repulsion-start induction 17—Two-power motors 
11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard vatinge motors (110-220, etc.) only, unless also indicated in “Low Voltage" column. 
MOUNTING . . . All manufacturers supply horizontal 


y mounted motors only, unless also indicated as makers of vertically mounted ones. 
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x) | x x x x x x x|x 
x x x x x x x x 
x | x x x x x 
Barber-Colman Co. x x xix|x/ix x x x x 
x x x|x|x/x x x x x 
Bodine Elec. Co. x x x|x x x x|x|x x x|x x}|]x|x x x 
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x x|x|x|x[Ix 
Delco Products Div., x x 
G. M. Corp. x|x 
x|x|x 
Dumore Co x 
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x |x|x|x|x x |x x x x x Sig ixixixix x|x|x x|x|x Ix x x 
x|x|x]x x |x x |x x x x x x|x|x|x|x/|x x|x|x x|x|x/x x x 
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x|x|x x x|x/|x x x x x x|/x|/x|x/x/|x x|x|x x|x|x]Jx x 
Fairbanks, Morse & Co. x|xj|x x x x x|/x|x/x x x x 
x x x x 
x x x x x x x 
i x|x}Jxixi/x/x|x|x/|x x x x x}|/x/x/x x|x x|x|xIx 
| x|x]x x x x x x x 
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(Continued on p. 76) 
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AND STILL GOING STRONG! 








“For over five years,” said this manufacturer, “we have 
used General Electric KON-NEC-TORS. We have had 
such good service from them that I feel they have been 
giving our displays a record for dependability. We like 
to send displays out as nearly fool-proof as possible. 

“General Electric KON-NEC-TORS have proved them- 
selves to be unaffected by millions upon millions of 
makes and breaks of current. One unit we used for 
demonstration has been running steadily twenty-four 
hours a day without interruption for five years. It 


completes a cycle every second, and a total of 
157,680,000 contacts and breaks over that period. It’s 
still going strong!” 

Service without failure is one of the outstanding 
features of KON-NEC-TORS. They are fool-proof and 
wear-proof . . . require no maintenance .. . are easily 
adapted to use where the utmost reliability, quiet 
operation or long life are requisites. For full details 
address the General Electric Vapor Lamp Company, 
887 Adams Street, Hoboken, N. J. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


JUNE 1939 
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Hansen Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 
(Wool yarn for bearings) 
Kendrick & Davis Co. 
(Reversing switch built-in) 
Kingston-Conley El. Co. 
Leland Electric Co. 
Master Elec. Co. 
(Automatic start switch on 
Ohio Elec. Mfg. Co. 
Peerless Elec. Co. 
Signal Elec. Mfg. Co. 
Speedway Mfg. Co. 
Star Elec. Motor Co. 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp. 


Haydon Mfg. Co. 
(Two-power 





|Centrifugal Switch 
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Fafnir’s famous balanced design 
in ball bearings, plus precision 
manufacture throughout, produces 
motor bearings that are sturdy, 
quiet and frictionless. 

Integral seals for lubricant retention and dirt exclu- 
sion... consistent precision in dimensions and running 
truth . . . increased radial and thrust capacities are 
further reasons for selecting Fafnirs. And Fafnir engi- 
neers are equipped to assist your own staff on such 
specific problems as housing designs and lubrication, 
for every class of industrial service. 

Information that should be in your files—on Fafnirs 
for electric motors—will gladly be sent on request. 


The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR Gell Gearings- 


THE BALANCED LINE @© MOST COMPLETE IN AMERICA 


MKK KKK KKM MMH | 
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Hitch Your Product to a Star! 


Individually built in a diversity of types and rat- 
ings, the Star line of quality motors is the result of 
twenty-five years experience in the field. Your 
product needs a Star if you build for long-life and 
dependability even under severe service. De- 
scriptive literature concerning the full Star line of 
motors send on request. 


Gear-Motor, worm gear 


right angle shaft. Built with 
AC and DC motors. 





E 
Brake-Motor, brake can be built in for motors up : 
to 15 HP. t 


SAA CRU 


Bloomfield, New Jersey 


CHICAGO, PHILADELPHIA, BOSTON, NEW YORK, PITTSBURGH, MEMPHIS 
CLEVELAND, NEW ORLEANS, BIRMINGHAM. HIGH POINT, ST. LOUIS 





DRY BATTERIES SERVE WELL 


(Continued from p. 72) 


ily and the batteries with some life left in them (at a 
lower voltage, of course) would have to be discarded. 
Then came the ac. operated sets and the battery oper- 
ated tubes were no longer utilized except as replace- 
ments ‘1 the old sets. 

With this lucrative market gone almost over night, 
oue dry battery manufacturer set about to investigate 
the situation. A study of government reports revealed 
that there were a large number of people in the eco- 
nomic class that could afford radios who were living in 
unwired homes throughout the United States. For 
these people a battery operated set was, of course, the 
only feasible type. 

So in an attempt to rebuild the market not only for 
“B” batteries but for “A” batteries as well, this manu- 
facturer set out to improve on the old battery operated 
sets by attacking the problem of a suitable vacuum tube 
filament for dry battery operation. What was needed 
was a filament that would operate satisfactorily (give 
steady emission) over a voltage range that a dry bat- 
tery would normally supply during its useful life. 

Meeting with little success along this line they turned 
their attention to developing a suitable battery that 
would have a more or less constant voltage over its 
entire active life. As a result of this research there 
was created an entirely new type of battery called the 
air depolarized cell. 

This battery has two valuable operating characteris- 
tics. Its voltage will stay within the range of about 
1.3 to 1.1 volts per cell throughout its operating life. 
When used as a filament supply for a medium size 
radio set it has a useful life of about 1000 hours. It 
wasn’t long after this battery was introduced that new 
battery operated sets began to appear again. 

Because of its constant voltage characteristics, long 
life and suitability for closed circuit duty (in contrast 
with the ordinary dry cell which has a varying voltage 
and is suitable only for intermittent service), it seems 
very probable that many other uses for this air depolar- 
ized cell battery will be found. Maximum permissible 
current drain is 660 milliamperes and this limit is set 
by the rate at which polarization can be overcome with- 
in the cell. A higher current drain would only result 
in a permanent damage to the battery. 

The new types of electronic tube hearing aids now 
being developed and the possibility of the early ap- 
pearance of a small, completely portable radio set that 
can be carried about in a coat pocket are products for 
which dry batteries are the only feasible source of elec- 
tric power. Even electric razors are now being run 
on dry batteries where the regular 110-volt power sup- 
ply is not available. 

Among those companies active in the field of dry 
batteries and including those who have co-operated with 
us in making available specific data and illustrations 
are: Acme Battery, Bright Star Battery, Burgess Bat- 
tery, Deal Electric, General Dry Batteries, Le Carbone, 
National Carbon, Ray-O-Vac, Southern Battery, 
United States Electric & Manufacturing, Western Cable 
& Light, Winchester Repeating Arms. 
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4 Reasons Why 
YOU CAN DEPEND ON 
PARKER-KALON PRODUCTS 


Unexcelled Laboratory Facili- 
ties ... The Parker-Kalon Labora- 
tory which controls and maintains the 
high standard of quality for which 
Parker-Kalon Screws are so widely 


recognized, represents an investment of 
over $250,000. 


Specialized Production 
Equipment ... (including _ the 
Parker-Kalon Hardening furnaces illus- 
trated) is required to produce Parker- 
Kalon Self-tapping Screws and to 
maintain their uniformly high quality. 
The Parker-Kalon plant is famed as 
the most up-to-the-minute plant in the 
industry, with a capacity of 8,000,000 
Screws per day. 


Free Engineering Service .. . 
To assist designers and production men 
in obtaining better fastenings at lower 
cost, Parker-Kalon Assembly Engineers 
are available throughout the country. 
Their services are free to users of Parker- 
Kalon Self-tapping Screws as well as to 
those who wish to investigate the time- 
and-labor-saving possibilities of these 
Screws. 


Available Everywhere ... No 
matter where your plant is located there 
is a reputable nal house distributing 
Parker-Kalon Screws . . . assuring you 
of a dependable source of supply. 
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_,. that’s why 


(Say thousands 


only PARKER-hALON 


99 
goes on my orders. 


r ‘tapping Screws) 
of Purchasing Agents who buy Self-tapping 


66 HEN I get a good thing, I hold on to it. That’s why we stick to 

Parker-Kalon. We can’t afford to take chances with imitations. 
These genuine Self-tapping Screws give us consistently satisfactory results 
day after day. They are uniformly accurate and are threaded full diameter 
to the head. We don’t have trouble with stripped threads nor heads that 


twist off. That is why we are not bothered with expense due to replacements 
or rejections.” 


Why such sentiment in favor of Parker-Kalon? Simply this—that Parker-Kalon 
originated, developed and perfected the Self-tapping screw. Twenty-five years of 
manufacturing these Screws have resulted in experience, production equipment 
and processes, and laboratory facilities for controlling and maintaining the famed 
Parker-Kalon Quality, without parallel in the Industry. Small wonder more 
than 50,000 plants in every branch of the metal working industry are sold on 
Parker-Kalon, 
PARKER-KALON CORPORATION, 196 VARICK STREET, NEW YORK, N. Y. 


Sold Through Recognized Distributors Everywhere 


PARKER-KALON 
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A TYPE AND SI7E FOR EVERY ASSEMBLY OF METAL AND PLA 























Evacuating Coils... 
Norge Refrigerators 


25 STOKES 
High Vacuum PUMPS 


Norge Refrigerator Co. has installed 16—28 cu. ft. and 
9—225 cu. ft. Stokes Rotary Oil-sealed High Vacuum 
Pumps... many equipped with individual Stokes Mc- 
Leod-type gauges .. . for evacuating refrigerator coils. 
This is a well-planned installation. Vacuum within 
a few microns of absolute is maintained, dependably 
and economically. The number of pumps in this 
plant, many on repeat orders, is the best evidence of 
satisfactory service. 


Investigate the pumps that 
draw and maintain high 
vacuum in hard, continu- 
ous service. Learn why 
Stokes Pumps are prefer- 
red equipment in so many 
plants. Five sizes, 28 to 
225 cu. ft. per min. Write 
for combined catalog and 
hand book on high vac- 
uum practice. 





F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis. 
Pacific Coast Representative: L. H. Butcher Company, Inc. 













































DIALS OR INDICATORS 


(Continued from p. 61) 





that no shade or color is unproducible in this material. 
Any desired degree of translucency can be created in 
any color which may be desired. 

Advantages of thermoplastics for dial use are that 
hot press stamping may be used for the dial imprinting ; 
that the finished dial may be riveted to any surface 
without damage; that the material is sufficiently tough 
and resilient to be affixed to rounded surfaces or to be 
formed into special curves. In the case of dial knobs, 
thermoplastics have the added advantage of being 
warm, smooth and soft to the touch. These materials 
do not warp under heat, are fire-resistant and non- 
explosive. They are partially soluable in alcohols, con- 
centrated alkalies and some essential aromatic oils. 

On dials where accurate readings are essential, mir- 
ror segments may be employed advantageously. These 
reduce the probable error of reading to less than one- 
half of one per cent; for when pointer and image are 
in optical line it is virtually impossible to read incor- 
rectly. The difficult way to achieve this effect is to 
rivet an enameled scale to a glass mirror; the more 
practical way is to affix a paper or decalcomania scale 
to the back of the glass before quicksilvering, or to 
apply the dial to quicksilvered metal on which an area 
of proper size has been left blank. 

Another method of increasing dial visibility is by en- 
larged projection of the readings. This is always a 
rather unusual application. It has been done on pin- 
ball amusement games, electrically operated, in which 
the player’s score indicated on a small stencil-cut metal 
wheel is projected onto ground glass in figures an inch 
or more in height. The film drum on a radio receiver, 
previously referred to, is another example. For indus- 
trial testing work, special projectors are often used to 
enable operators to detect variations more quickly than 
they might on a small dial, yet without necessitating 
large and bulky instruments. 

Dial mounting methods are as diversified as dial 
marking’ methods. Dials are cemented, soldered or 
riveted to cases—or form an integral part thereof; are 
imprinted on shaft knobs, or separately mounted on 
shafts. Because of positioning of the dial, it may be 
operated by a gear train—or the dial itself may have 
gear teeth. For that matter, the dial may be far re- 
moved from the apparatus it indicates or controls, as 
in the case of a thermostat. And as one radio manu- 
facturer has demonstrated, the dial may be a totally 
self-contained portable object lacking even the slightest 
connection with its master unit! 

Among those organizations active in this field of dials. indi- 
cators and component parts, and also including those which 
collaborated in the preparation of material for this discussion, 
are: Advance Decalcomania, Alden Products, Aluminum Co., 
American Decalcomania, American Emblem, O. Austin, Bake- 
lite Corp., Bastian Bros., Bud Radio, Continental Diamond 
Fibre, Coto-Coil, Crowe Name Plate & Mfg., Erie Resistor, 
A. W. Franklin Mfg., General Etching, General Radio, 
Grammes & Sons, Hall-Mark Color Process, Hygrade Syl- 
vania, Ingraham-Richardson, Insuline Corp., Kurz-Kasch, Mag- 
navox, P. R. Mallory, Meissner Mfg., Meyercord, Mica In- 


sulator, Premier Metal Etching, RCA Mfg., Sherwin-Williams, 
Synthane Corp., F. W. Stewart Mfg., and Tennessee Eastman. 
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Here's where 


GOOD STEEL 
SHEETS 


show up! 


N E your dies still sharp, accurate, and i ' ms — oe 
clean-punching after a tough day on : 
the punch press? 

If not, if they have to be reground or re- 
newed at too-frequent intervals, it is prob- 
able that the answer is in the steel sheets. 

Not so long ago we told an electrical 
manufacturer this, and he scoffed at the 
idea. “Besides,” he said, “our specifications 
call for a high-silicon steel, and everybody 
knows that means tough punching.” But 
his curiosity was aroused, and he ordered 
a sample shipment of U-S-S Electrical 
Sheets, of the right grade and gage. 

With the new sheets, die life immedi- 
ately jumped up 50 per cent. Laminations 
came out of the press cleaner, free from 
burrs, saving time on stacking and gaging. 
And electrical tests on cores produced with 
these sheets showed more consistent elec- 
trical characteristics. 

When it’s a question of electrical steel 
sheets, call the man from Carnegie-Illinois. 
He can promise no miracles, but of this you 
can be sure: 


The man from Carnegie-Illinois will not rest satisfied until 
every problem connected with silicon-steel has been solved 


to your best advantage. 


“i ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors : United States Steel Products Company, New York, Export Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
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TRADE MARK 


NAP-LOCK on 


National Acme Chronolog 
engineers designed and 
perfected Snap-Lock to 
insure limit switch effi- 
ciency on the hundreds of 
fast automatic machines 
that go into the plants of 


our customers. Out of necessity — 
they built a switch with machine 
tool ruggedness— mechanically 
and electrically—and proved it. 


ES 


yr * 


iT 







FOR USE 
ON ALL 
NORMAL 
CIRCUITS 












After underwriter’s approval, we 


offered Snap-Lock for trial to other 
manufacturers — machine tools, 
rubber, glass, steel, paper— more than 30 indus- 
tries. We told them to “give it the works” at our risk. 


RESULT? Within one year more than 200 firms have 
adopted Snap-Lock as’’standard” for initial equipment 
and maintenance requirements. Now, with adequate 
stock to cover specific application, we say to you — 


TEST IT YOURSELF AT OUR RISK! 


Here’s how: Bulletin 3904 brings you the seven 
points of Snap-Lock superiority and shows various 
mountings and dimensions. It contains a free trial 


order card. Just specify the 
application you want, we 
will ship, you “give it the 
works” How can you lose ? 


Ne) Ne le 


170 East 131st Street @ Cleveland, Ohio 


BUILDERS OF ACME-GRIDLEY AUTOMATICS 
CHRONOLOG * SOLENOIDS, LIMIT SWITCHES 








RESULTS WITH ELECTRICAL SHEET 


(Continued from p. 66) 


increase (and consequently a lower value of magnetiz- 
ing force is required), while the sheets lose some duc- 
tility and become stiffer or harder. The properties of 
hysteresis and permeability are also affected by the 
presence of small quantities of other elements, notably 
carbon, the control of which is largely dependent upon 
the final anneal. In many electrical products, where 
silicon steel is used the relative importance of these 
qualities varies considerably so that some sheets are 
best adapted for small radio transformers while others 
find their most common application in large power 
equipment. 

Of course, permeability is an important quality in 
any core material because it is one measure of its mag- 
netic effectiveness, so to speak. Thus, the higher the 
permeability of a given core structure the less mag- 
netizing force is required to create a magnetic field of 
given intensity and the more efficient is the electro- 
magnetic system in the performance of the product 
function. This factor is most important in large trans- 
formers, audio transformers in radios and in the best 
grade of motors and generators where high efficiency 
brings a price premium. Then too, from the stand- 
point of permeability a more efficient core material 


T° punch cleanly 
and to save wear 
on dies, electrical 
steel sheets must be 
flat, ductile and free 
from loose scale or 
oxide. Here, each 
motor lamination is 
produced by a single 
punching. 


Ohio Electric 
Manufacturing 


means that less is needed with a resultant saving in both 
rotor and stator weights with lower freight costs, stock- 
ing costs and fabricating costs. Also with the trend 
towards reduction of motor size and weight being has- 
tened by the potentialities which glass insulation has 
to offer, it seems probable that there will be an in- 
creasing tendency to utilize the higher grades of elec- 
trical sheet steel for core material. For smaller motors 
produced in larger quantities, electrical sheets with 
good ductility at some sacrifice in permeability are used. 


NOTHER important characteristic to be taken 
into consideration is core loss which represents 
wasted energy. This is made up of two elements; 
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THE RIGHT WAY 


Let’s get inside the recess of a Phillips Screw and find out 
how thousands of manufacturers save money by using 
Phillips Screws. 


QUICKER ASSEMBLY 


Note the many surfaces where driver contacts recess. More driving 
power results — an easier, quicker job. 


NO BURRS TO REMOVE 


Observe the fat surfaces. No curves except at the rim. That — 
together with the close fit —- prevents burrs. 


NO SPLIT HEADS 


It took thousands of experiments to determine the angle of taper 
utilizing maximum turning power without sacrificing strength. 


REFINISHING COSTS SAVED 


The recess keeps the driver from slipping. This saves accidents 
and refinishing costs. Faster driving is perfectly safe. 


PERFECT BALANCE — DRIVER AND SCREW SIZES 

The driver should fill the recess to the outer edge — otherwise, 
turning action is limited by driver size. Or, if the driver is too large, 
you’re apt to strip the fibre structure of wood or metal. That’s why 
we have four sizes Phillips Drivers to cover all screw sizes (half as 
many as for slotted screws). Two drivers handle sizes #5 to #16 
(85% of all screws). 


Try Phillips Screws in your plant. See how they cling to driver... 
drive straight automatically . .. drive home with much less effort 
. . . provide much stronger assembly. 


This booklet 

p will help 

your plant 

\ ot ae 
costs and im- 

\Y “ RECESSED prove assem- 


blies. 


| S 
P AH ' LLI - S Address one 
SY HEAD SCREWS of the firms 


MACHINE SCREWS SHEET METAL SCREWS 


U. 8. Patents on Product and Methods Nos. 2,046,343; 2,046 
Other Domestic and Fore’ 


American Screw Co., Licensor, Providence, R. I. 
Chandler Products Company, Euclid, Ohio 
Continental Screw Co., New Bedford, Mass. 


iT CcCOoOsTs 


JUNE 1939 


The Lamson & Sessions Co., Cleveland, Ohio 


below for free 


. . copy. 
woon/screws S¥OVE Bots 


,837; 2,046,839; 2,046,840; 2,082,085; 2,084,078; 2,084,079; 2,090,338. 
ign Patents Allowed and Pending. 


Corbin Screw Corporation, New Britain, Conn. Pheoll Manufacturing Company, Chicago, Illinois 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
National Screw & Mfg. Co., Cleveland, Ohio Scovill Manufacturing Co., Waterbury, Conn. 


Parker-Kalon Corporation, New York, N. Y. 


L&S3 


'@ USE Paik § FS SCREWS 
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hysteretic loss or energy which is lost in magnetizing 
the material and the eddy current loss or energy which 
is lost through heating of the material by the creation 
of small random eddy currents. This loss is dependent 
upon three factors; frequency, flux density and thick- 
ness of sheet. Thus, it is greater at higher frequencies, 
heavier flux densities and increased thicknesses of sheet. 
3ecause electrical manufacturers are particularly inter- 
ested in these factors, electrical steel sheet is custo- 
marily sold with a guaranteed core loss of so many 
watts per pound at a flux density of 10,000 gausses 
and a frequency of 60 cycles for a given gauge and 
grade of sheet as determined by what is known as the 
Epstein test. It may be noted as typical of progress 
that the amount of core loss in No, 29 gauge (which 
is taken as indicative of all gauges) silicon steel has 
been reduced from over 1.80 watts per pound at 10,000 
gausses and 60 cycles to about 0.6 or 0.5 watts per 
pound. This means that far less energy is needed to 
provide proper magnetization of the armature or core 
and consequently the device itself can be more efficient. 

Other important qualities which must be considered 
in selecting the right electrical sheet are ductility, which 
is a measure of the ease of punching and which tends 
to decrease with increased silicon content ; aging, which 
has been reduced to a minimum in silicon steel so that 
even in the worst cases not more than three or four 
per cent of the original permeability is lost, and core 
loss increases imperceptibly with aging, and space fac- 
tor, which is a measure of the amount of space lost due 
to using laminated material instead of solid material. 
This latter quality is dependent upon the flatness of 
the material, the type of surface or plating used and 
the presence of non-uniformities in thickness. 

Because ductility makes for ease of punching and less 
wear on dies it is an important factor in the choice of 
an electrical steel for quantity production purposes as 
in punching out the laminations of fhp. motors. Fortu- 
nately, the lower grades of electrical sheet whose elec- 
trical properties are suitable for these small motors are 
quite ductile and less sensitive to abuse or stress beyond 
their elastic limit than are the higher grades. 

Since one of the reasons for using laminated instead 
of solid core structures is to confine the movements of 
eddy currents to a large number of small sections, the 
kind of surface provided for these sections is another 
factor which must be taken into consideration. 

Steel sheet may have an annealed last finish, a de- 
oxidized finish or a pickle last finish. The first pro- 
vides a thin oxide which adheres tightly to the surface 
as a tough film. 


GOOD PRODUCT APPEARANCE 
AND PERFORMANCE? 


Prize winning manuscripts in the Fifth Annual 
ELECTRICAL MANUFACTURING Product 
Design Contest will earn cash awards and 
industry recognition for outstanding products. 


See p. 25-98. 
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FOR GREATER 
CUSTOMER ACCEPTANCE 


THIS APPARATUS 
IS WIRED WITH 


GENERAL @ ELECTRIC 
FLAMENOL 


REG. U. S. PAT. OFF. 

THE NEW FLAMEPROOF OIL- AND MOIS- 
TURE-RESISTING WIRE THAT IS 
STRONG MECHANICALLY 
AND ELECTRICALLY 


MADE IN U.S.A 
N.P.71428 


FLAMENOL 


REG. U.S. PAT. OFF. 


OUR customers will take it for 


NOW 
12 COLORS 


Black, white, yellow, 
red, brown, light blue, 


meeen, purple, eran 
gray ’ and 


granted that your product is just 
a little bit better if it is wired with 
G-E Flamenol. They are becoming 
more aware of the fine record of 


the 5,000,000 feet now in service. 


navy blue, This is especially true if the wiring is 
pink exposed to oil Better than any other 
Easy to Trace 


Circuits 


compound that we know of, Flamenol 


resists mild acids and oils. 


But it has other advantages for the 
wiring of high-grade equipment —flame resistance, 12 colors, 
small diameter, and long life. Flamenol may thus be the 
answer to many a wiring problem that has long been trouble- 
some, and our engineers will be glad to work with a manufacturer 
to determine whether it is the answer. Address the nearest G-E 
sales office, or General Electric, Dept. 6 -201, Schenectady, N. Y- 


APPROVED 


Flamenol oil-resisting wire is 
recommended and approved 
by the Underwriters’ Labora- 
tories, Inc., as Type FL, for use 
within appliances (machines) 
where exposed to air and to 
temperature not exceeding 170 
F (80 C). It is also approved for 
other uses, see Bulletin GEA- 
2733C. 


and provides insulation against eddy currents so that 
they cannot pass from one lamination to another. Di- 
oxidized sheet is light gray in color with only a slight 
film of oxide present and is preferred by some product 
manufacturers for certain types of application. The 
pickle last leaves the surface without oxide and thus 
prevents any accumulation in the dies or on the lami- 
nations which might cause subsequent contamination 
of the cooling coil in transformers, but unless subse- 
quently treated, may tend to increase the extent of 
eddy current flow. These sheets may be annealed by 
the product manufacturer after punching to reestablish 
a coating of oxide for insulation or they may be plated 
with a coating of insulation varnish which is baked on 
in a furnace. 


SOME STAMPING TECHNIQUES 


N PRODUCING laminations of the proper shape 

and size it is customary to shear and split the sheets 
in the widths which are slightly greater than the out- 
side dimensions of the punching. Various types of 
presses are used with compound or multiple dies of 
several sizes. Where automatic feed is used, flatness 
in the sheet is a prime requirement. A light tenacious 
oxide scale is desirable to avoid undue clogging of the 
dies. On circular laminations there is a practical limi- 
tation of about 48 inches in diameter for a single unit 
blank. Beyond this size the expense and difficulty of 
production tends to offset the advantage of single punch- 
ings. Thus, for machines where diameter is larger than 
this, segmented types of laminations are used and the 
sheets are usually ordered so that the length and width 
are multiples of the lamination dimensions. Frequently 
punchings larger than 24 inches in diameter are notched 
a single tooth at a time. Here, flatness of sheet is 
necessary for any tendency to buckle would throw teeth 
out of line in the punching process and impair the pro- 
duction operation and results. 

In punching laminations for transformers, it makes 
a good deal of difference whether the relatively narrow 
strips or projections of electrical steel are punched with 
or across the direction of final rolling. As much as 10 
to 15 per cent higher core loss and a 20 to 30 per cent 
reduction in permeability will be observed if such nar- 
row sections are cut perpendicular to this final direc- 


WHAT GAUGE SHEET TO USE 


Type of Sheet| Customary 

______s~Prroduet ___| (see Table 1)} Gauges 
Shaded Pole, universal and very small 
| __ motors >< 
Intermittent duty fhp. motors up to 

| about Bhp. | Bede 
Small motors of continuous rating from 
+ hp. to about 25 hp. for commer- 

cial use. 


Medium sized motors and generators 
from 5 hp. up for industrial uses. 


(6&7  |99,24 & 26 


94 to 26 





94 to 29 





Large motors and generators of all 
__ types from 100 hp. up 


Power transformers 


Distribution transformers 2 


Radio power transformers and reactors 3,4&5 
Audio transformers 1&3 


24 to 29 
26 & 29 
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There are dangerous vapors aplenty in the 
pump room of this gasoline bulk station plant 
... yet risk of explosion due to motor causes 
has been eliminated through the use of Leland 
explosion-proof motors. 

For such high-danger applications, the 
Leland is preferred . . . preferred because it 
does the job powerfully, quietly, and safely ... 
preferred because only 4/10 of 1% ever 
require factory service. 

Design excellence is a characteristic of ALL 
Leland motors. This means that any machine 
or appliance requiring a 1/20 to 5 HP drive 
can be profitably operated with a Leland. 

Remember ... there is no obligation in 
obtaining a Leland motor for test on your 


products. The Leland Electric Co., Dayton, O. 


More Than 200 Fully Equip ped Service Stations 





































SCOTCH ELECTRICAL TAPES 


(Pressure Sensitive—Seal Without Moistening) 


Get added production out of your present 
winding machine with Scotch Electrical Tape. 








The fast, sure way to hold the start of winding is to apply a strip 
of Scotch Electrical Tape. 





* A strip of Scotch Electr 





ical Tape, quickly and easily applied, 


holds the end of winding. 





: a 
* Attach lead to coil before connect- e Scotch Electrical Tape insulates and 
ing to fine wire. reinforces soldered joints. 





i =<" ba i Be) 
® Scotch Electrical Tape placed % The finished coil is entirely covered 
around coil insulates second lead. with Scotch Electrical Tape. 


There are additional Scotch Electrical Tapes for other electrical constructions. A 
complete sample card describes their properties. Send the attached coupon today. 


Made and Patented in U. S. A. by 


MINNESOTA MINING & MFG. CO. 


SAINT PAUL MINNESOTA 


The Desire To Serve The Ability To Produce 
Unnier one ar mote of the iellowing U. S. Patents: Nes. (779538, Qa (56706 1814132 189597K. 1959613. 1954805. Re Now, 1762. HII. 
Canadian Manufacturers and Distributors, CANADIAN-DUREX ABRASIVES, LTD., 154 Pearl St., Toronto, Can. 


MINNESOTA MINING & MFG. CO. Dept. EM639 
Saint Paul, Minnesota 

Gentlemen:—Kindly send sample card showing SCOTCH 
ELECTRICAL TAPES. 


Name 





Company 
Address 
City... State 





ASS production of rotor and stator laminations is A 
made possible by (A) stamping out round blanks 
of proper size and (B) using these in automatic feed 
punch presses. Conveyor systems aid in quick handling. B 
' . ¢ r 





Westinghouse Electric & Manufacturing 


tion of rolling instead of with it. This deleterious ef- 
fect is greater with thicker materials, softer grades and 
narrower sections. 

Punching strains may be relieved by annealing the 
laminations at high temperatures. Since in annealing 
silicon sheet a‘ definite heating cycle must be closely 
adhered to if the desired results are to be obtained, it 
is recommended that where any doubt exists, the steel 
manufacturer be questioned concerning the critical tem- 
perature range and the length of heating period re- 
quired. Care must also be exercised to exclude all 
oxidizing or carburizing gases from the material while 
it is above 600 deg. C. This may be accomplished by 
placing the laminations in a tightly sealed oven or by 
supplying an inert or reducing atmosphere to the an- 
nealing chamber. Annealing is desirable because it 
tends to remove punching strains which would other- 
wise increase core loss and decrease permeability close 
to cut edges. It also provides a surface coating and 
insulating protection and helps pull in burrs along cut 
edges. It is particularly effective in the heavier gauges 
or where a portion of the lamination area may be af- 
fected by punching strains. Some sort of lamination 
insulation either by annealing or core plating is usually 
desirable for all types of machines and is imperative in 
the case of large units where higher efficiencies are 
required. These procedures are dependent upon the 
particular design requirements. 

Among those companies active in the field of elec- 
trical steel sheet and including those who have co- 
operated with us in making available specific data and 
illustrations are: American Rolling Mill, Carnegie-Ilh- 
nois Steel, (United States Steel’) Granite City Steel, 
Newport Rolling Mill, Republic Steel ,amcd Joseph T. 
Ryerson & Son. 
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“TOPHET” Resistance Wire is 


to the Electric Heating A\ppliance 


what the Trylon-Perisphere is to 
a Aoli eK elle 


Visit our exhibit at the World's 
Fair, in the Metals Building 
opposite the Irylon. 


2) B. DRIVER CO. 


NEWARK, NEW JERSEY 


When you figure all week 


— tosavea penny..consider 


STOKES MOLDED PLASTICS 


In turning out molded parts by the thousands, it’s a 


case of gearing design to engineering to production to 
give you the quantity of pieces you want, when you 


want them—at the price you’ re willing to pay. 


At Stokes, you'll find a closely knit organization 
operating without an all-consuming overhead or a lot 
c of red tape. You'll find also machinery, ample in 
te at quantity, adequate in size and type, that assures you 


e in “= . low cost, uninterrupted, volume production. Make it 


are ea a point to get in touch with STOKES. 
the 


elec- 


and ~STOKES RUBBER CO. 


Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. - - Plants: TRENTON, N. J. and WELLAND, ONT. 
MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 


JUNE 1939 
























PRICES ARE 
25” LOWER 


That’s the Average Saving 
When You Use This . . 


New Product of a Pioneer! 


“COPAREX” 


100% Rag PAPER 
SLOT INSULATION 


Manufactured in All the 
Standard Thicknesses in 


ROLLS . « for Cuffing Machines 


Ready-Slit to size you Desire: %” up to 30”. 
Continuous Lengths . . 450 to 2000 ft. 


SHEETS . » for General Use 


Standard Size: 30” x 40” 



















Judging by the enthusiasm of motor 
manufacturers who are now using 
COPAREX, this new product of im- 
proved processes will blaze a trail to 
new economy in the manufacture of 
motors. COPAREX combines me- 
chanical and dielectric strength in a 
way you'll appreciate! 


A Sample is Waiting Here for 
You to Say, “Send It Along”! 


OTTRELL 
PAPER CO. 


INCORPORATED 


Department M 
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FALL RIVER, MASS. mt 
Factory: Rock City Falls, KS 
New York 








Whats Coing ly- 


NOISE TEST CODE 


Publication of the A. I. E. E. Test Code for Apparatus Noise 
Measurement is announced by the American Institute of Elec- 
trical Engineers. This code, prepared under the auspices of 
the sub-committee on sound of the A. I. E. E. standards com- 
mittee has been approved by the A. I. E. E. board of directors. 
Coverages include general considerations involving apparatus 
noise measurement, notably radiation of sound and room effects 
as well as specific standards involving ambient sound levels, 
instrument standards, factory tests, standard factory measure- 
ment positions and field investigations. 





CONSUMER MARKET DATA 


Release of the 1939 edition of the Consumer Market Data 
Handbook by the United States Department of Commerce has 
been made. This edition contains 82 series of statistical data 
as compared with the 25 series contained in the previous edi- 
tion. More than one-third of these series have never been 
published before. Factual data cover the 3,070 counties in 
the United States and most of the series are presented for 
the 3,165 cities with more than 2,500 population. In addition 
to the actual statistical information covered there is a section 
of the introduction which deals with the specific uses to which 
the data may be put. Available from the Superintendent of 
Documents, Washington, D. C. 


TELEVISION DEMAND IS SLOW 


Though excited interest has been evidenced in connection with 
recently initiated television programs starting with the televised 
broadcasts from the World’s Fair grounds in New York 
actual sales are reported to be quite slow. Public interest is 
foreseen as depending upon both an expansion in the number 
of simultaneous programs available as well as upon the in- 
troduction of lower priced sets. The National Broadcasting 
Company is transmitting television programs during daytime 
hours from 11 a. m. until 4 p. m., three times weekly. Five 
hours of evening television programs are sent out twice weekly 
between the hours of 4 p. m. to 8 p. m. 

The first demonstration of modern television in Cincinnati 
was recently made by the Crosley Corporation following re- 
modeling and reconstruction to accommodate the necessary 
facilities within the Carew Tower. Broadcasting of programs 
has not yet been attempted from this station. 


BENDIX TO EXPORT 


Establishment of an export department for Bendix Home 
Appliances, Inc., manufacturers of the Bendix Home Laundry 
has just been announced. R. A. Lundquist, formerly of the 
electrical division of the United States Bureau of Foreign and 
Domestic Commerce, heads the new division which has been 
organized in response to the volume of inquiries relating to dis- 
tributor and dealer franchising in Europe, South Africa and 
Latin-American countries. Domestic distribution to date of the 
Bendix machine approximates 60,000 units. 


RMA FOR FEWER TUBES 


In accordance with instructions from the board of directors of 
the Radio Manufacturers Association a movement to reduce the 
number of new radio tubes introduced in the industry has been 
ordered. Upon recommendation of the RMA engineering de- 
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FACILITIES tor SPECIAL 
La: tations... 


...0f ELECTRICAL 
INSTRUMENTS 


at very 
MODERATE 
COST 


* Special Twin: separate 3’ 
D.C. ammeter and 3” D.C. 
voltmeter with special range 
requirements assembled in 
strong molded case. Ex- 
ternal jack connection. 


Industrial and engineering requirements continually call for special applications of 
electrical measuring instruments if greatest efficiency is to be obtained in laboratory, 


shop or field use. 


Frequently, too, a rearrangement of the panel is the easiest and least costly way to 


bring the appearance of a tester or machine model up-to-date. 


Triplett is equipped to give any kind of service in electrical measuring instruments 
quickly and economically. The wide Triplett line in instruments, cases, molds and 
tools and dies may offer you a solution at a fraction of your estimate of costs. Our 
engineers are men of long specialized oe and experience, and they will be glad 


to work out your individual applications an designs. Why not write us? 


Triplett manufactures a complete line of electrical measuring instruments embracing 
round, square, rectangular; molded and metal cases and twin meters for radio, 


electrical, laboratory and general industrial applications. 


WRITE FOR 
CATALOG 





RICDLEr 


I TOIT Instrument Co., 


ELECTRICAL | 316 Harmon Ave., 
stern etched Bluffton, Ohio 


CME bias tapes fit snugly around corners, into 

slots and over uneven surfaces because they have 
exceptional flexibility (stretch), and the tensile strength 
to stand the pull. These qualities are due to an Acme- 
developed process of applying pure vegetable oil var- 
nishes of Acme formula to highest grade cotton fabric. 
Available in bias or straight tapes and rolls up to 36” 


wide—yellow or black. Samples if desired. 


Acme 





The Acme Wire Co., New Haven, Conn. 


VARNISHED INSULATIONS—MAGNET WIRE—COIUS—CAPACITORS 


JUNE 1939 


The Triplett Electrical 


BIAs TAPES 


with plenty of 


Wire 


PRODUCTS 
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HIO Torque Motors can be stalled for any length 
of time to suit the work cycle for which they 
are wound and not burn out or even over-heat. 


They are employed to release brakes and hold them 
off—open and close valves—open doors and gates— 
operate clutches—or do any job a solenoid or power 
cylinder can do. 


Ohio Torque Motors are silent; made for any power 
from | inch-ounce to 48 inch-pounds; and to operate 
on one- two- or three-phase A. C., or up to 250 
volts D. C. 


What is your problem? 






THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 


OHIO MOTORS 


























































RESISTORS 


THAT HAVE NEVER 
BEEN MADE BEFORE.. 


... for Jobs That Have 
Never Been Done Before 


As specialists in the manufacture of 
quality resistance units for more than 
seventeen years, an important part of our 
work has been the development of new, 
improved and unique designs. This means 
that, here at IRC, there is a wealth of 
resistor types and 
specialized resist- 
ance engineering 
experience at your 
disposal. 































RESISTANCE 
ENGINEERING 
DATA on Request 


Name the type 
of resistances in 
which you are 
interested and we 
will gladly send 
engineering data 
sheets detailing 
dependable, mod- 
ern!IRC resistors for 
yourrequirements. 


Whether your 
resistance problem 
be one of high volt- 
age, high frequency, 
needle-point accu- 
racy, high range or 
true dependability 
under varying at- 
mospheric or heat 
conditions, it will 
pay you to try 
IRC first. 


INTERNATIONAL RESISTANCE CO. 


405 N. Broad Street, Philadelphia, Penna. 


















Makers of Resistance Units of More Types, 
in More Shapes, for More Applications 
Than Any Other Manufacturer in the World. 























partment a special committee to study means to reduce the 
number of types has been appointed. Dr. W. R. G. Baker, 
as chairman of the committee, reports a large increase in the 
number of new tubes being introduced including many of only 
minor adaptations. The extreme number of tubes is seen as a 
difficulty for the public as well as the trade. The committee 
is to report to the RMA board of directors at the association's 
convention in June. 


NEW PLANTS AND EXPANSIONS 


Gaylord Container Corporation has announced the addi- 
tion of a new corrugated box factory at Greenville, S. C., and 
also the construction of a folding carton plant in St. Louis. 

Toledo Scale Company is erecting a new building in To- 
ledo which will combine the company’s six different plants now 
in Operation. 

Lincoln Electric Company has opened a Duluth office at 
221 South 21 Avenue, East with I. R. Bartter in charge. 

Ward Leonard Electric Company’s new Philadelphia 
office is located at 1600 Arch Street. Frank Beede is district 
manager. 

Hygrade Sylvania Corporation has announced that plans 
have been approved for a large addition to its tube plant in 
Emporium, Pa., which will accommodate the advertising, sales, 
accounting, administrative and engineering offices. 

Joseph T. Ryerson & Son, Inc. has enlarged and modern- 
ized its Boston plant, thereby providing greatly increased steel 
service facilities of the New England area. 

Sprague Specialties Company has purchased a second set 
of factory buildings in North Adams, Mass., consisting of an 
office building, three separate manufacturing buildings, a power 
house and three warehouses. 


BERYLLIUM CORPORATION EXPANDS 


Completion of new specially-designed facilities for the com- 
mercial production of heat treated beryllium alloys in rod, 
strip and wire forms has been announced by the Beryllium 
Corporation of Pennsylvania. It will now be possible to ob- 
tain from this organization 2—2% per cent beryllium cop- 





MEETINGS AHEAD 


June 1-2. Stoker Manufacturers Association. An- 
nual convention, French Lick Springs, Ind. Mare G. 
Bluth, 307 North Michigan Avenue, Chicago, III. 

June 5-7. National Warm Air Heating and Air 
Conditioning Association. Mid-year meeting, Chicago, 
Il. Allen W. Williams, 5 East Long Street, Columbus, 
Ohio. 

June 6-8. Edison Electric Institute. Annual con- 
vention, New York, N. Y. B. F. Weadock, 420 Lex- 
ington Avenue, New York, N. Y. 

June 13-17. Radio Manufacturers Association. 
Fifteenth annual convention and National Radio Parts 
Show, Chicago, Hl. Bond Geddes, 1317 F Street N. W., 
Washington, D. C. 

June 19-22, American Electro-Platers’ Society. 
International convention, Asbury Park, N. J. George 
Wagner, 1130 South Long Avenue, Hillside, N. J. 

June 26-30. American Institute of Electrical En- 
gineers. Combined summer and Pacific Coast conven- 
tion. San Francisco, Calif. H. H. Henline, 33 West 
39th Street, New York, N. Y. 

June 26-30. American Society for Testing Ma- 
terials. Annual meeting and Fifth Exhibit of Appar- 
atus and Instruments, Atlantic City, N. J. C. L. War- 
wick, 260 South Broad Street, Philadelphia, Pa. 

July 4-6. American Society of Heating and Ven- 
tilating Engineers. Semi-annual meeting, Mackinac 
Island, Michigan. A. V. Hutchinson, 51 Madison Ave- 
nue, New York, N. Y. 

July 10-14. American Society of Mechanical En- 
gineers. Semi-annual meeting, San Francisco, Calif. 
C. E. Davies, 29 West 39th Street, New York, N. Y. 
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‘can't tell the 
' \ difference! 














UNTIRING RESPONSE 





Reliable Inexpensive Means for Automatic Tem- 





@ Dole Thermostatic Bi-Metal (temperature sensitive metal) can be purchased as 
taw material for many devices—in sheets, strips, coils, or fabricated shapes ready for 
quick assembly in your product. The special service of our engineering department is 
available to work out your problem, probably at a material saving. Write us. 


THE DOLE VALVE COMPANY @ioet omits: 


Detroit Office: 2-137 General Motors Bldg. 


eet a 











One is a synthetic resin imported cap, the other is fabri- 
cated from Brandywine all-rag fibre. The expensive molded 
product is brittle and chips easily; the Brandywine cap is 
tough and will not chip. We'll wager you wouldn’t be 
able to tell them apart as far as outward appearance is con- 
cerned. However, when you use them you'll really find the 
difference. Brandywine caps wear better, are fabricated 
more quickly and cost only a fraction of the competitive 
product. Write to-day for samples and quotations of this 
all-rag fibre material that yields bigger profits. 


For those manufacturers who do their own fabricating, 
Brandywine is available in tubing by the foot or standard 
lengths. Brandywine Fibre Products Co., 1402 Walnut 
Street, Wilmington, Delaware. 























SUPERIOR 
Carbon 


BRUSHES 


can stand more than 


their share of ABUSE 
BUT 


We Never 
Abuse the Word 


SERVICE 





“ALL THAT THE NAME IMPLIES” 
9115 GEORGE AVENUE CLEVELAND, OHIO 


SPECIFICATIONS FOR If you have a special 


GRADE 420 problem confronting 

Specific Resistance .0016 you or recommenda- 
ohms per inch cube 

Carrying Capacity ; 40 


tions as to correct 


brushes for any type 


amperes per sq. inch 
Peripheral Speed 

feet per minute let 
Hardness. . 10 


10,000 motor or generator, 
our engineering 


dep't. hel ou out. 
Strength 2,500 " — 

























































Theresa AOLTITE product 


TURAL ELEM LY 
STRONG -ACCURATE- UNIFORM 


Specify HOLTITE 


on your next 


Above: » 
SPECIAL Parts iY 
and Fastenings made 

to any specifications or 
samples. Send for estimate. 


Send for new 
Catalog 


Above: 
HOLTITE-Phillips 
Recessed Head: Self- 
Centering Screws and 
Bolts—the modern methed 
of reducing fastening costs. 


b A en 


Price Lists en 
request 


Above: 


Regular line of 
HOLTITE products for 


every use and purpose. 


AE 


SCREW COMPANY 


NEW BEDFORD, MASS. 


Warehouses at Chattanooga Tenn. and Detroit, Mich 


per, beryllium cobalt copper, beryllium chromium copper, beryl- 
lium nickel and other alloys in the primary fabricated shapes. 
The new facilities are at the Reading, Pa., plant of the cor- 
poration and a feature is the extremely exact laboratory con- 
trol of all physical properties. 


PRODUCT SALES SPEED UPWARD 


Washing Machines. The first quarter total of washing 
machine shipments was 392,519 according to the American 
Washer and Ironer Manufacturers’ Association. This was 
the industry’s biggest quarter since the third in 1937 and rep- 
resents an increase of 38 per cent over the total of 284,370 
attained in the opening quarter of 1938 and 47 per cent in- 
crease over the final quarter of 1938. Factory shipments in 
March were the highest of any month in two years, being 30 
per cent of March 1938 and 17 per cent greater than that for 
February 1939. 

Ironers. In the first quarter household ironer shipments 
totaled 27,831 compared with 30,517 in the opening quarter of 


1938. A decrease of 8 per cent. March ironer shipments 
totaled 11,607 compared with 10,727 in March 1938, an in- 
crease of 8 per cent. The March ironer shipments represent 


an increase of 44.83 per cent from the February figure. 

Vacuum Cleaners. A total of 152,255 vacuum cleaner sales 
for the month of March 1939 is reported by the Vacuum 
Cleaner Manufacturers Association, the largest since mid-1937. 
This compares with 112,322 in February and 141,334 in March 
1938. March sales, 34 per cent ahead of February and 7 per 
cent above the total in March, a year ago, brought the industry 
first quarter total to 367,176, compared to 372,798 in the same 
period of 1938. With the single other exception of October 
1937 when sales aggregated 367,900 it was the industry’s high- 
est quarter since the second in 1937. 

Refrigerators. Domestic household units sales during 
March amounted to 234,044 compared with 184,643 in Feb- 
ruary. An increase of 26 per cent for the first three months 
of 1939 according to reports received from the National Elec- 
trical Manufacturers Association. Sales totaled 558.739 units 
as compared with 394,726 units in the first quarter of 1938, 
an increase of 41 per cent. It is estimated that the figures 
on electric household refrigerators reported through Nema in- 
cludes more than 90 per cent of the industry. 

Oil Burners. Department of Commerce reports show total 
shipments for March 1939 to have been 10,671 compared with 
7,674 in the previous month, an increase of 39 per cent, and 
7,867 in March 1938. Shipments for the first quarter of 1939 
were 27,083, 37 per cent above the 19,743 units shipped in the 
same period of 1938. 

Machine Tools. Falling off by 16 per cent on the monthly 
index figure but gaining 1.7 per cent according to the three 
months average, machine tool orders in April stood at 155.6 
according to the index of the National Machine. Tool Builders 
\ssociation. This compares directly with 185.4 for . March. 
\verage based on February, March and April is 169.4 as com- 
pared with J67.8 for January, February and March. 


INDUSTRY SWINGS UPWARD AGAIN 
STRIKING im- 


provement 
in the volume of 
orders booked 
for electrical 
goods as com- 
piled by the 
United States 
Department of 
Commerce is 
shown in the 
latest release 
covering the 
first quarter of 
1939. An im- 
provement of 
93 per cent is 
shown for the 
first quarter of 
this year. 
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IF YOU HEAT 
WAX 
SOLDER 
PITCH 


or any other 


md 
ompoet 
Com ate STA: 


Investigate the time-saving, cost-cutting pos- 
sibilities of Sta-Warms’ quick heating and 
automatic, accurate thermostatic heat control. 










COM- 
POUNDS 


2 to 100 
gal. sizes 





If you‘are considering using a new compound, 
recently developed, Investigate Sta-Warms. 
They are as modern as the newest materials 
and industrial usages. 


If you desire more dependable, uniform results 
from your present compound, Investigate 
Sta-Warms! They can prove their value through 
what they've done for many others. 


Write today to find out how the many features 
of Sta- Warms can be applied to your job to do 
it more accurately, better, faster, at lower costs. 






Write for Details 
STA-WARM ELEC. CO. 
565 N. Chestnut St., Ravenna, O. 


SOLDER 
15 sizes—!2 


to 385 Ibs. 





MULTIPLE ELECTRIC CIRCUITS 


Having trouble making electric circuits perform time 











cycle operations with the degree of accuracy you want? 
Then what you need, perhaps, are STALEY TIME CYCLE 
CONTROLLERS, using Staley Metallic Mercury Switches 
for make and break. Then you can start and stop motors, 
open and close relays, valves, etc., automatically, with any 
predetermined cycle of time intervals. Practically any num- 
ber of circuits opened and closed in rotation or in the se- 
quence desired. Write for Bulletin 269, ELECTRIC SWITCH 
CORPORATION, 1411 Union Street, Columbus, Indiana. 
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““That’s when 
we started using 


CHROMALOX 
ELECTRIC HEATING UNITS 


‘We were slipping. Too many heating 


Whatever you make 
there is a standard 
Chromalox unit avail- 
able to heat it elec- 
trically. All built 
around the famous 
Chromalox principle 
of resistance  sur- 
rounded by densely 
compacted refractory, 
covered with heat 
resistant, corr: sion 
repellant metal. 


unit failures—too many kicks—too 
many dealers dropping our line and 
taking on our competitors’. Then we 
started using Chromalox heating units. 


“Those Wiegand people had just 
what we wanted in a heating unit. 
And it was just what the trade wanted, 
too, because the picture changed 
mighty quick. Dealers weren’t afraid 
to sell our line—lot of them seemed 
to know Chromalox units. Said their 
customers knew them too, and that 
helped sales. Said they could be sure 
the product would stay sold, and not 
come slamming back at them with 
burnt out units—and customers turn- 
ing sour. That’s why we're sitting 
pretty now.” 

e®ee 


Fanciful tale? Not by any means, 
when you consider how vital the heat- 
ing unit is to the success of an electric- 
heated appliance or piece of industrial 
equipment. Chromalox units have 
helped a number of products to sales 
success. Maybe they can help yours. 


Try CHROMALOX Units 


Take up the question with our 
staff of electric heating experts. 
For general information, mail 
the coupon with your letter- 
head, and receive the 64-page 
Chromalox catalog. 


EDWIN L. WIEGAND COMPANY 


7530 THOMAS BLVD. PITTSBURGH, PA. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


























































































IMPROVE YOUR FLATIRONS 


and all other high heat appliances with 


Y-26 


HIGH HEAT MICA PLATE 


The proved efficiency, reliability and economy of Y-26 over other 
types of insulation, has been a revelation to those manufacturers 
who today use Y-26 exclusively in all their high heat appliances. 
Convincing proof of the above statement with test sheets of Y-26, 
up to 31 x 34 inches, will be sent on receipt of your requirements. 


NEW ENGLAND MICA COMPANY 


Incorporated 


Waltham, Massachusetts 
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VOLTAGES BELOW ONE HUNDRED 


Acting on the request of the National Electrical Manufac- 
turers Association, the American Standards Association has 
placed before its standards council a proposal to give con- 
sideration to the advisability of initiating a project in A. S. A. 
on the standardization of voltages below 100. Study by Nema 
previous to the placing of the proposal before the A. S. A. 
indicated that approximately thirty organizations 
Nema would be interested in a project of this kind. 


including 


LIBRARY OF INDUSTRY INFORMATION 


Manufacturers, associations and institutes are invited by the 
Art Institute of Chicago to make available information about 
their products for inclusion within the library of the institute. 
The library is divided in three classes as involving raw ma- 
terials, processes and finished merchandise. The data assembled 
are to be used by industrial and interior designers, architects, 
etc., in the Chicago area. 


FAN AND MICA STANDARDS 


the National Electrical Manufacturers As- 
sociation of two new standards covering fans and manufactured 
electrical mica has just been made. The fan standards cover 
desk and bracket, ceiling, ventilating and air circulator types 
and include information on ratings, performance, 


Announcement by 


requirements, 
general guarantees and manufacturing practice. (No. 39-56). 
The manufactured mica standards supersede the old publica- 
tion and cover classification of mica splittings, composition, 
tolerances and properties of mica sheets, wrappers, tubes and 


rings. (No. 39-55). 


ABOUT PEOPLE YOU KNOW— 


W. T. Christy, assistant manager of the General Electric 
specialty appliance division, is now manager of General Elec- 
tric’s new factory distributing branch at St. Petersburg, Fla. 

David R. Baker has been appointed manager of the Tork 
Clock Company, Inc. 

C. R. Donovan has resigned from Nema’s business develop- 
ment activities to enter the Owens-Corning Fiberglas Corpora- 
tion where he will assist in developing applications and broad- 
ening acceptance of fiberglas. 

John P. Case, who recently resigned as president of Con- 
solidated Molded Products Corporation, has been appointed 
manager of the plastics department of S. S. White Dental Mfg. 
Company, industrial division. 

Charles Lichtenberg has been appointed vice president of 
Resinox Corporation. 

William A. Waldie has been appointed technical research 
director of the recently organized technical service department 
of New Wrinkle, Inc. 

Melvin Pattison has the board 
of the Industrial Brownhoist Corporation having resigned as 
president and treasurer in which offices he is succeeded by 
Hoyt E. Hayes formerly vice president of the organization. 

I. A. Rose is now factory works manager for Edison Gen- 
eral Electric Appliance Company, Inc., with responsibility for 
the supervision of manufacturing operations for the company’s 


been elected chairman of 


range, water heater and dishwasher factories in Chicago and 
Cicero, Ill., and Chattanooga, Tenn. Mr. Rose, with Hotpoint 
1922, has for the past two years been director of pur- 
chases and production. 

Stuart M. Crocker has named manager of the air 
conditioning department of the General Electric Company after 
relinquishing his duties as assistant to the executive vice pres- 
ident, Charles E. Wilson, to take his new post. Mr. 
Crocker continues as vice president of International General 
Electric Company and will make his headquarters at Bloom- 
field, N. J. 

W. F. White recently appointed manager of the lighting 
division of Westinghouse Electric & Manufacturing Company, 
will make his headquarters at Cleveland. Mr. White succeeds 
F. R. Kohnstamm who has been appointed sales manager of 
the Westinghouse merchandising division at Mansfield. Mr. 


since 


been 


over 
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AGASTAT 


Application . ihe 


Especially adaptable for use on electrical ma- 
chines and equipment, this time delay relay is 
available for use on AC or DC current. It is 
an instantaneous recycling unit giving a delay 
interval ranging from a fraction of a second to 
several minutes. A variety of timing effects are 
possible by circuit combinations. 


("ors : 
ME DELAY 
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Performance . ~ 


Contacts are positive snap action type, and 
simple field adjustment is made with only a 
screw driver. The Agastat is unaffected by dust, 
temperature, humidity or voltage fluctuations. 
Rugged compact construction assures years of 
exacting service. Write today for bulletin N-4 
giving complete data; no obligation. 


A PRODUCT OF 


TUTE nT Th 


ELIZABETH ELECTRICAL DIVISION NEW JERSEY 
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FOR INDUSTRIAL APPLICATIONS Four Slide” Work 

“as . DO YOU use formed wire in your products? If so, 
by = : ‘ 

ion, 1 VA to 10 KVA piety doubt appreciate accuracy, uniformity and 
-_ Ferranti Air Cooled Industrial Transformers are In the Peck plant, wire parts are formed in one 
ny's reducing plant operating costs for many manu- operation on improved four-slide automatics—the 
and facturers—and they can do the same for YOU! modern way. If you are interested, 
i Write for new descriptive bulletin listing standard Send For Catalog 

types! 

air ; . ; It tells more about formed wire and gives much 
iter Consult with our Engineers on your special interesting information about springs and screw ma- 
res problems! chine parts. No charge, but please write on com- 
Lex QUALITY — DEPENDABILITY — SERVICE pany letter head. 

yom- — at Low Cost! 

in FERRANTI ELECTRIC, INC. | PECK SPRINGS 
ae 30 Rockfeller Plaza New York, N. Y. AND SCREW MACHI 
er of The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
Mr. 
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This is a 24 volt DC fuel pump motor for airplanes. 


Extremely light weight with high efficiency have been 
achieved but not at the expense of reliability. 


Note the flange mounting and splined shaft to fit 
standard airplane fuel pumps on the left-hand end 
of the motor and revolvable elbow to fit Breeze con- 
nector for electrical connections on right-hand end. 


Although strictly explosion-proof, convenient access 
for brush inspection and removal is provided by the 
special round inspection hole covers shown at the 
right. 


Explosion-proof motors furnished for many other 
applications. 


We build motors for all special requirements. 


SEND US YOUR PROBLEM. WE CAN HELP YOU. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


».». Only a 


Hummingbird q NY 


but Speed and Skill Prevail eadinet Size ! 


No larger than this tiny master of the air—small Relays by 
Guardian possess surprising ability to overcome many perplexing 
design and assembly problems, where like the big-bodied eagle 
.. . bulky electrical controls and mechanical methods become too 
involved, too power-consuming, too awkward and slow to compete 
with the compact efficiency of Relays by Guardian. 

Your controls may consist of small, com- 
pact stepping switches, contact switches, 
solenoids, time-delay, muting and holding 
relays—singly—or in combination with 
discs, metal housings, brackets, leads and 
special parts. 

Here at Guardian, you can get all these 
plus a better control completely designed, 
fabricated and tested in one plant ready for 
immediate production assembly. 

ANY QUANTITY AS YOU WANT THEM— 
WHEN YOU WANT THEM 


Submit Your Problem—Let Guardian Solve It. 
It Will PAY To Write For Catalog ‘‘M’’ Today! 


TCU Re 


1627 W. Walnut St. 





Series 110 AC Relay 





Chicago e 
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White, connected with Westinghouse since 1921, was first as- 
sociated with the engineering department of the lighting divi- 
sion, being appointed assistant manager of the division only 
a few months ago. 

L. E. Osborne has been appointed manager of manufactur- 
ing and engineering of the merchandising division of Westing- 
house Electric & Manufacturing Co. Mr. Osborne has been 
with Westinghouse since 1910, principally in manufacturing 
operations. From works manager of the Westinghouse meter 
and instrument plant at Newark, N. J., he went to Springfield, 
Mass., as works manager for the Westinghouse merchandising 
division there. 

R. B. Mildon, vice president, formerly in charge of the 
East Pittsburgh division of Westinghouse Electric & Manu- 
facturing Company, is now assuming special sales assignments 
at Pittsburgh headquarters. A. C. Streamer, formerly mana- 
ger of the switchgear division, is now general manager of the 
East Pittsburgh division of Westinghouse Electric & Manu- 
facturing Company. 

M. W. Smith, now manager of engineering of the West- 
inghouse Electric & Manufacturing Company, will direct all 
the company’s engineering activities. Mr. Smith has been as- 
sociated with Westinghouse since leaving college in 1915. He has 
heen manager of engineering since 
1936 during which time notable 
new major developments were an- 
nounced by Westinghouse and fun- 
damental scientific and engineering 
research has been sponsored and 
undertaken. At the completion of 
his student course with Westing- 
house Mr. Smith was selected by 
B. G. Lamme, as chief engineer of 
Westinghouse, for special studies 
in his office and from there entered 
upon a succession of design and 
engineering activities in the heavy 
machinery division. In 1938 Mr. 
Smith received the Westinghouse 
order of Merit award, a medal and citation conferred by 





the board of directors who select employees. Mr. Smith is a 
member of the American Association for the Advancement of 
Science and the American Institute of Electrical Engineers 
where he serves on the membership, publication and technical 
programs committees. He has produced several inventions in 
the electrical field and is author of many technical papers de- 
livered before the A. I. E. E. and other professional societies. 

Pierre L. Miles has been elected vice president of the Globe 
American Corporation which is introducing a new line of 
electric ranges to be produced at their factory in Kokomo, 
Ind. Mr. Miles has resigned from the board of directors of 
the A. J. Lindemann & Hoverson Company. He was formerly 
general sales manager of the Edison General Electric Appliance 
Company and was more recently associated with the Nash- 
Kelvinator Corporation. 

G. Cook Kimball has been elected executive vice president 
of the United States Steel Corporation. For many years an 
official of the Illinois Steel Company and Carnegie-Illinois 
Steel Corporation, both United States Steel subsidiaries, he 
has been connected with the organization since 1901. 

Perry F. Hadlock, for eleven years associated with the 
manufacture, design and sale of General Electric radios has 
been named manager of the General Electric radio sales di- 
vision succeeding E. H. Vogel. 

George M. Armstrong has been appointed engineer in 
charge of range activities of the Kelvinator division of Nash- 
Kelvinator Corporation. Mr. Armstrong has until recently been 
superintendent of the range division of Landers, Frary & Clark 
with which organization he was associated for thirteen years. 

J. Kurtz, treasurer and general sales manager of the Callite 
Products Division, Eisler Electric Corporation, has assumed 
direct supervision of the engineering and manufacturing de- 
partments of that organization. 

Willard H. Cobb, new general manager of the mechanical 
goods and general products divisions of the United States 
Rubber Company has been for several years general factory 
manager of mechanical goods plants for the same organiza- 
tion. He has been with United States Rubber since 1914. 
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NATURAL 
LAVITE... 





1 Is cut, turned, milled, drilled, tapped, 
and threaded in a great variety of 
forms. 


\- For those whose initial orders do not 
justify the expense of dies, and where 
experimental insulators are necessary 


- we offer our NATURAL LAVITE. 


i Estimates cheerfully furnished. Send 
‘ blueprints and full particulars. 
as Prompt service. 


: Saran oars TIME-HONORED NAME 


ol Works and Main Office 


= Chattanooga, Tennessee 1S yours as well as OUTS a 


New York Chicago Cleveland 
a 145 Varick St. 549 West Randolph St. 13000 Athens Ave. 
les J. A. Tompkins Kirby Co. 


The Asset of a 


= New England Los Angel sai ' i 
- 179 Melrose Ave. 4116 Aealon Biv. The superiority of TR & S Rivets is un- 
Needham, Mass. The Electrical Mfrs. Supply Co. 





questioned. They are specified wherever 





i Don’t Let Your Motors quality in production is a factor, where 
7 Get Hot Under the Collar standards of fit for stress and strain are 





rigidly maintained. Such production charts 


call for rivets of uniform preciseness. We 






y Insist on 
: this Simple 
: Protection 


have solved the rivet- 


, ing problems of Amer- 
2a. | 
Many an 


motorized , , 






ica's leading indus- 


models {™™mai invited 

| 5 ; available with 
- in F you use fractional horse-power single phase motors you can in single samples of trial concerns 
-" prevent burnout trouble economically by writing ‘“Klixon Protection” stroke and work you 5 
see into your motor specifications. Used successfully during the past multiple wish to do 
a ten years in over 1,000,000 motors, this simple thermostatic disc- drive 
lark operated motor protection unit protects the motor against overheat- 
ears. ing while starting or running, yet does not affect the safe peak 
illite operation. 
imed Klixon Motor Protection Thermostats are low in cost, simple and 


de- effective, having only one moving part. ‘ 
Specify Klixon Protection when you buy motors. T u b u | a r R i Vv e t & St u a C Oo 
7 







as 
nica SPENCER ~ 106FORESTST. 

tory ruenwostar TL . ATTLEBORO World’s Foremost Producers of Rivets 
er COMPANY Vanee Mase a0 wee MASS. 


WOLLASTON MASSACHUSETTS 


JUNE 1939 99 





RING 









































PHENOLICS 












Pioneer Molders 
to the 


Electrical 
Industry 


SERVICE 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


CELLULOSE ACETATE 


American Insulator 
Corpotation 


New Freedom, Pa. 
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Tom Addison has been named chief design engineer of 
Toledo Precision Devices, Inc. Mr. Addison has been asso- 
ciated in various activities for several important manufacturers 
including Cincinnati Planer Company, Cincinnati Grinders, Inc., 
and Karl Keifer Machine Company. Most recently Mr. Addi- 
son, who has contributed to ELectrRICAL MANUFACTURING, was 
chief design engineer for Cincinnati Grinders, Inc. 

Walter Geist is now vice president of the Allis-Chalmers 
Manufacturing Company. Mr. Geist, who entered the employ 
of Allis-Chalmers in 1909, originated the idea of the multiple 
V-belt drive principle of power transmission widely used 
throughout American industry. 

C. S. Brainin, long identified with the contact point and 
thermostatic bimetal industry, has formed an organization for 
the manufacture of such products under the name of C. S. 
Brainin Div., I. Stern & Co., Inc., in New York. Dr. Brainin 
has been connected, successively, with Baker Platinum Works, 
Interstate Products Corp., and Callite Products Co.  Asso- 
ciated with the new company as production manager will be 
Robert H. Burns, formerly of H. A. Wilson Co., and Westing- 
house Lamp Co., and Irving Daniels, who will have direct 
supervision of contact point manufacture. 


WHAT ARC WELDING CAN DO 


Encyclopedic reference to arc welding and its established plan 
in design, manufacture and construction. More than 1400 pages 
of highly tangible, useful and detailed information about this 
newest of fabricating processes covering automotive, aircraft, 
railroad, watercraft, structural, furniture and fixtures, com- 
mercial repairs, containers, machinery and jigs and fixtures. 
The single volume presents 109 award papers in the award 
program of the James F. Lincoln Arc Welding Foundation, 
and is obtainable through that organization. 


ENERGY OUTPUT CONTINUES TO GAIN 

For the week ending May 20 production of electricity by the 
electric light and power industry was 2,170,496,000 kw.-hr. as 
compared with 2,170,750,000 kw.-hr. in the previous week and 
1,967,807,000 kw.-hr. in the comparable week of 1938. Statistics 
supplied by the Edison Electric Institute indicate an output of 
8,687,511,000 kw.-hr. during the four weeks ended May 20 com- 
pared with 7,813,180,000 kw.-hr. in the corresponding weeks of 
1938, up 11.1 per cent. 


CONSTRUCTION CONTRACTS AT HIGH LEVEL 


Rising to an eight-year peak, construction contracts awarded 
during the month of April in the 37 eastern states amounted 
to $330,030,000 according to the F. W. Dodge Corporation. 
This represents a gain of 49 per cent over April 1938 and an 
increase of 10 per cent over the more recent record high for 
March 1939. 

April contracts brought the cumulative total for the first four 
months of this year to $1,102,561,000 as compared with $760,- 
110,000 for the corresponding period of last year and represents 
an increase of 45 per cent. This is the largest total for any 
like period since 1931 when the corresponding figure was 
$1,170,267 000. 











WELL-DESIGNED AND ENGINEERED? 


Outstanding product design accomplish- 





ments will gain prize awards and industry 





recognition through descriptive manuscripts 
chosen as prize winners in the Fifth Annual 
ELECTRICAL MANUFACTURING — Product 
Design Contest. See p. 25-28. 
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Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 





These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 
time switches, recording instruments, etc. They are 
available in the same size units for different speeds. 
Compact and easily mounted, with enclosed coils 


and oil-sealed gear trains. Output shafts have two 


bearings. 


For performance specify HAYDON. 
HAYDON MANUFACTURING CO., 


INC. 


Forestville, Connecticut 
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CONTACTS 
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PLATINUM-SILVER-PALLADIUM 


Aci S 


O matter what you require in fin- 


ished contacts or 
terials, we can supply it. 


in contact ma- 


All the 


metal we use is scientifically con- 


trolled during refining. It is of defi- 
nite and unvarying purity with pre- 
determined and uniform crystalline 


structure which assures positive work- 


ance. 
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SAN FRANCISCO 


Solderless - Tapeless 





New products—new designs 
—new methods in electrical 
manufacturing call for mod- 
ern, up-to-date wire joints! 


Cut Costs — Speed Production 


Ideal 
old-fashioned solder and tape, 


““Wire-nuts’”’ eliminate 
special tools, open flame 
hazards, etc. Faster, too—takes 
only a jiffy to make a complete 
joint. A strip A twist. .. 
That's All! Just thread onto 
skinned wires in exactly the 
same manner as a nut is 
threaded onto a bolt. Make 
three “‘wire-nut” joints in the 
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ing qualities and consistent perform- 
Get in touch with us, what- 
ever your requirements may 


be. 
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AND 
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CHICAGO 


same time it takes to make one 
with solder and tape. Stronger 
mechanically, better electric- 
ally—they last longer! 

Fully Approved 

Listed by Underwriters’ 

Sizes available for all common 
size joints, either solid or 
stranded wire, ranging from 
2 No. 20 up to 3 No. 10. 


Write for Samples. 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue 


Sycamore, Illinois 
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THERMOSTATIC BIMETAL 
and New Types of 


ELECTRICAL CONTACTS 
For Specific Applications 


There's more than one approach to every problem. Our 
ability to devise practical and economical contact designs 
for specific purposes willghelp solve your problems in 


We invite inquiries for quotations on precision-made 
electrical contacts that meet your exacting specifications. 
At your disposal is the engineering counsel, without 
obligation, of men with thorough experience. 


| PRECIOUS METAL PRODUCTS FOR 
MANUFACTURERS 


C. S. Brainin Division, 218 West 40th St., New York, N. Y. 


| SMALL GEARS 


SEGMENTS 


GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 


No catalog 


és a OD 


Gear Specialties 





Phone Humboldt 3482 


NEMA’S MEETINGS AHEAD 


The 1939 annual meeting of the National Electrical Manufac- 
turers Association will be held at the Palmer House in Chi- 
cago October 23-27. It has also been announced that the mid- 
winter conference of Nema will be held at the Waldorf As- 
toria Hotel in New York February 5-9. The Spring confer- 
ence of 1940 is tentatively scheduled for the Homestead at Hot 
Springs, Va., early in May as usual. 


MORE MARKET RESEARCH FACTS 

According to the recently issued Marketing Research Activities 
of Manufacturers (Market Research Series No. 21) one-third 
of the manufacturers represented in this study conduct market- 
ing research at a total cost of nearly $2,000,000. Of this expen- 
diture, about 70 per cent goes for payroll, 15 per cent for travel 
and 15 per cent for other costs. In addition this limited group 
spends over $350,000 for marketing research conducted by out- 
side organizations. This report, sponsored by the marketing 
research division of the U. S. Department of Commerce in- 
cludes several specialized discussions of policy, product, market 
and methods and means of research. 


MONSANTO ACQUIRES RESINOX 


Further expansion by the Monsanto Chemical Company in the 
field of plastics became effective last month with the acquisition 
of the Resinox Corporation, one of the largest manufacturers 
of phenolic plastic molding compounds. According to John 
C. Brooks, vice president in charge of Monsanto’s plastics 
division, the movement is a most logical one since Resinox is 
a large maker of low cost phenolic formaldehyde molding 
compounds which would augment Monsanto's line of higher 
priced cellulose acetate, cellulose nitrate, polyvinyl acetal, cast 
phenolic, polystyrene and other plastic materials. The Resinox 
Corporation was jointly owned by Commercial Solvents Cor- 
poration and Corn Products Refining Company. 


FOR FURTHER INDUSTRIAL RESEARCH 


Contracts have been let by the Battelle Memorial Institute for 
the construction of a new research laboratory to meet the needs 
for increased laboratory and office space by the institute. The 
new construction will provide approximately 50,000 square feet 
of space and will include new chemical and metallurgical 
laboratories, photographic and metallographic departments, 
physics laboratories and a large industrial laboratory. This is 
the second time in the short history of the institute that space 
requirements have led to new construction. 


ALTITUDE AND APPARATUS RATINGS 


Following the adoption by the National Electrical Manufac- 
turers Association of a group of industrial control standards 
dealing with altitude requirements, the Nema codes and stand- 
ards committee has authorized the formation of a joint sec- 
tions committee consisting of representatives of all Nema 
sections now having standards on this subject. The author- 
ized scope of the committee is to review the subject of alti- 
tude as it applies to ratings of different apparatus and also 
to make appropriate recommendations as to division points and 
rating factors to be applied. 


INTERCOMMUNICATIONS INC. EXPANDS 


Formation of a new Maryland corporation, Intercommunica- 
tions, Inc., to carry on the business of the existing New York 
company for the sale and distribution of telephone equipment, 
was announced by R. J. Malcolm who is vice president and 
general manager of the new company. Gray Manufacturing 
Company, L. M. Ericsson and Mr. Malcolm each own one-third 
of the stock of the new company which has been formed to 
market the products of the Swedish Ericsson Company includ- 
ing telephones, switchboards, both manual and automatic, and 
a general line of telephone equipment. The Swedish Ericsson 
Company has been active in the development of many improve- 
ments in the telephone art. 
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SERIES WOUND AC-DC 
1/500th TO 1/10th 
INDUCTION SHADED POLE 


rr HUBBARD 1/250th TO 1/12th 
SPRING CO. WITH AND WITHOUT BACKGEAR 


690 Central Ave., Pontiac,Mich. 


For dependable priced-right motors in 


the above types and power ranges, 


ad | especially adapted to your particular 
OR aes | needs. Send your specifications to 
| Signal. 


The manufacture of STAR | 
PORCELAINS, to meet | Signal is a specialist in the small motor 
your particular re quire- | field with a background of highly 
ments, is under the direct 
supervision of skilled | successful motor production dating back 
Ceramic Engineers who to 1892. 

are recognized authorities 
in this field. 

For dependability in serv- 
ee ee SIGNAL ELECTRIC MFG. CO. 
and economy in use— Menominee, Michigan 

Specify STAR PORCELAIN 





Offices in all principal cities 
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PORCE OMPANY 


41 Muirhead Ave. 
TRENTON, N. J. 


MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
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MATERIALS - ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 


= A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 


ADAPTERS, Plug 
C. D. Wood Elec. Co., Inc., 826 Broadway, New York, 
a: = 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich 
**Dowmetal.”’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 44 Wall, New York, N. Y 
*‘Cerromatrix,’’ “‘Cerrobase,’’ ‘‘Cerrobend.”’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 
AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn 


ARMATURE STANDS 
Dowick Bros., Inc., 671 Communipaw Ave., Jersey City, 
N. J. 


ARMORED CABLE, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J 


ATTENTUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 
Pa. ‘‘Fish Spine.’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn 


BEARINGS, Bali and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

New Departure, Division General Motors Corp., Bristol, 
Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S K F Industries, Inc., Front & Erie Ave., Philadelphia, 
Pa 


CARBON 
PRODUCTS 


BRUSHES-—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CMCeroO, ILL. 
3450 rs SYA iT PN Suburb of Chicago 





Always use the latest issue since content is corrected each month. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


3unting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section B-49. Plastics Dept., 
Pittsfield, Mass 

Randall Graphite Products Corp., 515 W. Lake, Chicago, 
Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co. 4673 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Section B-49. Plastics Dept., 
Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BERYLLIUM COPPER. See Copper Beryl- 
lium. 


BEZELS & CRYSTALS 


Grammes & Sons, Inc., L. .F., 393 Union, Allentown, Pa. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I 

Federal Sales Co., 24 S. Jefferson St., Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 


General Electric Co., Schenectady, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 


N. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
““Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 740 Nicoll, New Haven, Conn 
“‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. V. C.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 








CABLE, Microphone, Speaker & Battery 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York, 
i. ee 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

—e Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y¥-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn Deltabeston.’ 
Rockbestos Products Corp., 740 Nicoll, New Haven, Conn. 
Rockbestos A. V. C."’ 
John A. Roebling’s Sons Co., Trenton, N. J. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
*‘Dowmetal.’’ 


CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLS, Standard 
The Eppley Laboratory, Inc., Newport, R. I. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III. 

Mica ee Co., Dept. 31, 200 Varick, New York, 
nN. i 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

——— Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, 


ee 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New 
York, N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 
Acme Wire Co., New Haven, Conn. 
— Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 
Dano Elec. Co., 93 Main, Winsted, Conn. 
— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
1. 
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Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 
General Electric Co., Schenectady, N. Y 


John A. Roebling’s Sons Co., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

Benwood Linze Co., St. Louis, Mo. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn 

Aerovox Corp., New Bedford, Mass 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave Syca- 
more, Ill 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il 
Rajah Co Bloomfield, N. J 


Sherman Mfg. Co., H. B., Battle Creek, Mich 


CONTACTORS, Magnetic. See 


Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
sSecker 
Til 

Superior Carbon Products 
and. O 


Brothers Carbon Co., 3450 S. 52nd Ave., Cicert 


Inc Ave Cleve 


9115 George 
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Electrical Coil Winding Co. 


2731 Saunders St., Camden, N. J. 


» DANTE 


SOLDER & SOLDERLESS 


LUGS 


1 & 


SQ. OR RD. END—ONE & TWO HOLE 
write— | ANY TYPE OR SIZE 


DANTE ELEC. MFG. CO. 


Bantam, Conn. 




















\Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
; Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 











CONTROLLERS, Motor 


(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, Pa 
General Electric Co., Dept. 6-A201, Schenectady, N. Y 
Heinemann Elec. Co., 99 Plum, Trenton, N 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 


Newark, N 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 
See Radio 


CONTROLS, Radio. 


Resistors, 


CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley C« 1309 S. First, Milwaukee, Wis 
Barber-Colman Co., Rockford, Ill 
General Electric Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2531 N Broad, Philadelphia, Pa 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, II] 

Supreme Elec Products Corp 105 Mt Hope Ave., 

Rochester, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 


CONVERTERS, Rectifier. Rectifiers. 


See 


COPPER, Beryllium 


American Brass C¢ Waterbury, Conr 


See 


COPPER SHEETS. 
Copper. 


Brass, Bronze and 


COPPER, Thin-Sheets (Electro-Deposition) 


American Brass C« Dept. D5, Waterbury, Conn 

CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 

Insulated. ) 

American Wire Div., Electric Auto-Lite Co., Port Huron 
Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary. ) 

Belden Mfg. Cc 4633 W. Van Buren, Chicago, II! 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Diamond Wire & Cable Co., Chicago Heights, Il 

Driver Co., Wilbur B., Newark, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 

General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn ““Deltabeston.”’ 

Holvoke Wire & Cable Corp., 710 Main. Holvoke. Mass. 

Rockbestos Products Corp 740) =Niecoll New Haven 
Conr ‘“*Rockbestos All-Ashestos 

John A. Roebling’s Sons Co., Trenton, N. J. 

CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mase 

Diamond Wire & Cable Co., Chicago Heights, Il] 

Holyoke Wire & Cable Corp.. 710 Main. Holyoke. Mass. 

Ohmite Mfg. Ce i806 W. Flournoy, Chicago, Tl 
Rockbestos Products Corp., 740 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn 
Colonial Insulator Co., Akron, O 
General Electric Co.. Schenectady, N. Y 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., Trenton, N. J 
**Lavolain.’’ 
Steward Mfg. D> XK, 


**Thermolain,”’ 


Co., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 
Cullman Wheel Co., 1328 Altgeld, Chicago, 111. 


Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Il. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molder. See 
tals. 


Bezels & Crys- 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Il] 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 


Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa 

DIE-CASTINGS. See Castings, Die 

DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Richardson Co.. Melrose Park (Chicago), Il. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DRAFTING ROOM SUPPLIES 


Keuffel & Esser Co Hoboken, New Jersey 


DRIVE SCREWS. 


ping. 


See Screws, Self-Tap- 





DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 


(For Sheet Steel See Sheets, Steel) 

Carnegie-Illinois Steel Corp., Pittsburgh, Da (United 
States Steel Corp. Subsidiary). 

Granite City Steel Co., Granite City, Hl 

Newport Rolling Mill Co., Newport, Ky 

Republic Steel Corp., Cleveland, QO. 

Ryerson & Son, Inc., Jos. T., Chicago, Il 


ELECTRODES, Welding 
General Electric Co., Schenectady, N.Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 


Electronic. 
ENAMELS. See Finishes. 
ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il 
EQUIPMENT, Chemical and Special Pro- 


cess 


Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 


Philadelphia, Pa 

ESCUTCHEONS 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa 

EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn, 


Federal Sales Co., 24 S. Jefferson St., 
Platt Bros. & Co., Waterbury, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. 
Wheels, Blower and Fan. 


Chicago, Ill 


See 


FEELERS, Air Gap. See Gauges, Air Gap. 

FELT 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
11). 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


R 


Scovill Mfg Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
Continental Diamond Fibre Co., Newark, Del. ‘‘Codite,”’ 
Franklin Fibre Lamitex Corp., 190 E. 12th, Wilmington, 
mrenitaie Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer 
less,”’ ‘‘Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill 

Taylor Fibre Co., Norristown, Pa. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 

FINISHES 
(Paints, Lacquers, Enamels.) 


Aluminum Company of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn 

Maas and Waldstein Co., Newark, N. J 

New Wrinkle, Inc., Dayton, O. (Wrinkle.) 


Appliance and 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Enameled Magnet Wire Co., Port Huron, Mich. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York, 
LY 


General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Appliance and 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y. 

FURNACES, Direct-Heat, Electric 

General Electric Co., Schenectady, N. Y. 

FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Ine., 4252 Lincoln Ave., Chicago, Tl. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’”’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Sure 
Protectors. ) 

GASKETS, Fibre. See Fibre, Vulcanized. 
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INVITATION.... 


for you and your company to 
enter the 5th Annual Electrical 
Manufacturing Product Design 
Contest. 


READ pages 25 - 28 
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GAUGES, Air Gap 


Ideal Commutator Dresser Co 1008 Park Ave., Syca 
more, Ill 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 


Philadelphia, Pa 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W Medill Ave., Chicagé 
Iil. 
Perkins Machine & Gear Co., Springfield, Mass 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del ; 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del ; 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,"’ ‘‘Textolite.”’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


N. Y ‘Lamicoid.’ 
National Vulcanized Fibre Co., Wilmington, 
Richardson Co., Melrose Park (Chicago), Ill 
Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS 


General Electric Co., 


GEAR STOCK, Laminated. 
also Gears & Pinions, Non- 


GENERATORS. Plating 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


HANGERS, Ball 


S K F Industries, Inc., 


Del 


Schenectady, N. Y. 


See Plastics; 
Metallic. 
See Generators. 


See Bearings & 


and Roller Bearing 
Front & Erie Ave., Philadel 


phia, Pa 








BURNLEY 


THE ORIGINAL || 


A FAVORITE)! 
FOR 40 YEARS || 


a 
MAKES SOLDER) 
FLOW QUICK 
AND FAST 








Approved by 
Underwriters’ | 
Laboratories 
i {| Manufactured by | 
|| BURNLEY BATTERY & MFG. CO. | 
NORTH EAST, 





PENNSYLVANIA 


Complete Line of 
Pilot Light 
Assemblies for 
All Applications 
Write for 
NEW € PAGE 


CATALOGUE 





GS a Sales Ag 
PY Ff. EDWIN SCHMITT SALES CO 


4 
as 
1 a « 
34 Liberty Street, : 


New York i 


INSTRUMENT LITTELFUSES 
200 amp. up. HI- 


for meters, | 
VOLT LITTELF USES for trans- 


mitters, ete., 1000, 5000, 10,000 

volt ranges; 1/16 amp. up. 

NEON VOLTAGE FUSES and 
Indicators. AIRCRAFT, AUTO WRITE 
and RADIO FUSES; fuse gop 


mounting, ete. CATALOG 
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HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 


Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Electric Co., Chicago, Tl 

Triplett Elecl. Instrument Co., 314 Harmon Ave., Bluff- 
ton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N 


J 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
Ferranti Electric, Inc 30 Rockefeller Plaza, New York 
N.Y 


Co., Schenectady, N. Y. 
30 State, Cambridge, Mass 


General Electric 
General Radio Co., 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Electric Co., Chicago, Tl. 

Triplett Elecl. Instrument Co., 314 Harmon Ave., Bluff- 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


Weston Elecl. Instrument Corp., 


582 Frelinghuysen Ave., 
Newark, N. J : 


“‘Tiluminometer,’’ ‘‘Pin-Jac 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y 

General Radio Co., 30 State, Cambridge, Mass. 

Industrial Instruments, Inc., Bayonne, N. J 

INSTRUMENTS, Speed _ Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 
Compounds See Varnish, 

Compounds. 

Fibre. See Fibre; 
Lava. See Lava 
Mica. See Mica. 
Molded. See Plastics. 
Paper. See Paper, Insulating. 
Phenolic Fibre. See Plastics. 


Insulating; also Wax and 


also Plastics 


Plastics. See Plastics 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, II] 

Sta-Warm Electric Co., 565 N. 

Trent Co., Harold E., 619 N. 


Syca- 


Chestnut, Ravenna, O. 
54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago. Tl. 


Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
cago, Ill 

Kurz-Kasch, Inc., Dayton, O. 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 


General Electric Co., Incandescent Lamp Dept., Cleve- 
land, O 

LAVA 

American Lava Corp Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 


Dial Light Co. of America, 134 Liberty, New York, 
ee 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, III. 
General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 


LIMIT SWITCHES. See Switches, 


LOCK WASHER SCREWS. 
Lock Washer. 


LOCK WASHERS. See 
and Spring. 


Limit. 


See Screws, 


Washers, Lock 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, 

Ideal Commutator Dresser 
more, Ill 

Ilsco Copper Tube & Products, 
Cincinnati. O 

Krueger & Hudepohl, 


Conn. 
1008 Park 


Co., Ave., Syca- 


Inc., 


3rd & Vine, Cincinnati, O 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


5629 Madison Rd., 





MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 
MACHINES, Impregnating 


Stokes Machine Co., 5996 Tabor Rd., Olney P. O., 


Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 


MACHINES, Riveting 


Tubular Rivet & Stud Co., Wollaston, Mass. 


i ie = 


MAGNESIUM ALLOYS, See Alloys, Mag- 
nesium. 

MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Smatl.) 


Ohio Elec. 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 
Simonds Saw & Steel Co., Lockport, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. 
Ladles. 


See Pots & 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See 


mostatic. 


Metals, Ther- 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., 12 N. 
“‘Nickeloid,’’ ‘‘Tint-Metal.’’ 
Thomas Steel Co., Warren, O. 


Second, Peru, Ill. 


METAL, Thermostatic 


Baker & Co., Inc., 113 Astor, Newark, N. J 

C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J. ‘‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 


Dole Valve Co., 1901-1941 Carroll Ave., 
General Plate Co., 


Chicago, Il} 
Div. of Metals and Controls Corp., 34 


Forest, Attleboro, Mass. ‘‘Truflex.’’ 

METERS. See Instruments. 

MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica 
bond.’’ 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, 
Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 


Macallen Co., 16 Macallen, Boston, Mass 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Y. ‘‘Micanite.’’ 
New England Mica Co., Inc., Waltham, Mass. ‘“‘Y-26."" 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
MOLDED INSULATION. See Plastics. 
MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 
Mallory & Co., P. R., Inc., Indianapolis, Ind 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 

MONEL METAL 

Driver-Harris Co., Harrison, N. J 
Driver Co., Wilbur B., Newark, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 

MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 

MOTOR GENERATORS 

General Electric Co., Schenectady, N. Y. 

MOTOR STARTERS. See Controllers, Mo- 
tor. 

MOTORS 
(See also “‘Motor specifications for Designed-in Power 


Applications,’’ 
Alliance Mfg. Co., 
Barber-Colman Co., 


elsewhere in this issue.) 
Dept. H, Alliance, O. 
Rockford, Ill. 


Bodine Elec. Co., 2256 W. Ohio, Chicago, TIl. 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Delco Appliance Division, General Motors Sales Corp., 


Rochester, N. Y¥. (Also Radio Tuning Motors.) 
— Products Division, General Motors Corp., Dayton, 


Dumore Company, 


Dept. 109-E, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, Conn. 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 

Ave., Chicago, IIl. 

General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 
Haydon Mfg. Co., Inc., Forestville, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, oO. 
Master Elec. Co., Dayton. O. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Signal Elec. Mfg. Co., Menominee, Mich. 
Smith Corp., F. A., Rochester, N. ¥ 


Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, III. 
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Now Available in MONEL 


Whether made of this extra strong, non- 
corrosive metal or of brass, nickel silver 
or other standard metals, non-kinkable 
BEAD CHAIN * lends itself to many prac- 


tical uses in the electrical field. 


BEAD CHAIN* 


With our 25 years’ experience we are pre- 
pared to cooperate thoroughly with elec- 
trical manufacturers inthedevelopment of 


standard or special usesof BEAD CHAIN* 
to meet usual or unusual conditions. 












Gro? 2 a 2 
EAD CHA 
5 aye h 5 


§STaB.isweDd 19'* 


THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U.S. Pat. on. 16 Mt. Grove St., Bridgeport, Conn. 


Finish Your Products 
the Modern Way—Automatically! 


cAutomatic 


Polishing and Buffing cies 


Increased Production at a Saving. Waried shapes and sizes 
—uniform Color Match. Packer-Matic—a durable, efficient 
Automatic Machine, made in 4 Types. SEND your Part 
for ‘Factory Proven’ Time Study—No Obligation. 


THE PACKER MACHINE CO., Meriden, Conn., U.S. A. 


SAVE MONEY ON CUSTOM-MADE SMALL 


PRECISION PARTS 


for Instruments, Cameras, Appliances etc. 


@ Our special department | 
equipped with high-speed auto- | gs Pa 
matic machines especially de- . : 


signed for the purpose — is 
prepared to handle your quan- Y 
tity production requirements ¢ 

exactly to your specifications. - 

Send us blueprints or samples. | 


Ask us to quote. 


Address: Custom Parts Dept. 


WALTHA M 2 
aioe Mea o f to 





Janetle © 


MOTORIZED SPEED REDUCERS 


37 DIFFERENT TYPES 1/50 to 714 HP. 
From which to select the type of drive that exactly meets 


YOUR INDIVIDUAL REQUIREMENTS. 


The diversity of the Janette line of motorized and 
motorless speed reducers enables us to supply a 
machine from 1/50 to 7'4 H.P. for almost any 
purpose. 

These machines are designed, built, tested and guar- 
anteed as compact units by ONE ORGANIZA- 
TION. There is no divided responsibility for their 
successful operation. 

Complete simplified bulletins are available. May we 
send you a copy? 


Rotary Converters—Generators—Motors—Motor Generators 


Janette Manufacturing 


556-558 West Monroe Street Chicago, I. U.S.A 





AUTOMATIC <— ELECTRIC 


RELAYS 


WILL DO THE JOB BETTER 


Better because of forty years of relay building 
experience. 

Better because ‘‘proving ground” tests supplement 
rigid inspections. 

a because you get a relay for your particular 
nee 


Write for 48 Page Catalog 


American Automatic Electric Sales Company 
1033 W. Van Buren St., Chicago 








MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio. 
NAILS 
American Steel & Wire C Rockefeller Bld Cleve 
and, O (United States Steel Corp. Subsidiary 
NAME PLATES 
Grammes & Sons, Inc L. F., 39 Unior Allentown, 


Pa 

NICKEL 

International Nickel C¢ Ir 67 Wall, New York, N. Y. 

NICKEL-SILVER 
(Sheet, Rod, Tube, Wire 

American Brass Co., Waterbury, Contr 

American Nickeloid Co., 12 Second, Peru, Il. (Pre 
finished. ) 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich ; 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn **Adnic.”’ 

Seymour Mfg. Co., Seymour, Conn 

NOZZLES, Spray 

Supreme Elec Products Corp., 105 Mt Hope Ave., 
Rochester, N. Y¥ 

NUTS, Machine. See Bolts, Nuts and 
Screws. 

NUTS, Wing 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N.Y 

OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS 

| Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa 


Speedway Mfg. Co., 1828 S. 52nd Ave Cicero, Til 

Trico Fuse Mfg. Co., Milwaukee, Wis ‘‘Opto-Matic,”’ 
Levomatic,’’ ‘‘Drip-Drop.”’ 

OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; Bearings & Bush- 


ings, Non-Metallic. 


OSCILLOGRAPHS. See 


Testers. 


Instruments, also 


OVENS, Industrial and Laboratory 

Annealing, Drying, Temper Drawing, Mold 
General Electric Co., Schenectady, N E 
Trent Co., Harold E., 619 N. 54th, 


PACKING MATERIAL 
! Kimberly-Clark Corp., 8 S. Michigan 
Il (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. 


TRICO OILERS 


SAVE TIME - OIL -WORRY 


Maintain a constant level of oil 
in bearings, gear housings, line 
shafts, etc. 


¢ They modernize your equip- 


Baking. 


Philadelphia, Pa. 


Ave., 


Chicago, 


See Finishes. 


ment 


¢ Give that added sales feature 
© Reduce selling resistance 
* Gueranteeproper lubrication 


* Place you a step ahead of 
your competitor 


WRITE FOR LITERATURE 


TRICO FUSE MFG. CO. 
MILWAUKEE, WIS., U.S.A 






For air conditioning and humidifying. 
Have self-cleaning orifices; 1 to 5 gal- 
lons of water atomized per hour. 











$3.00 less 40° to the trade. Order 
sample today. Solenoid valves 
for water, gas, air, steam or oil. 


Sa 
105 MT. HOPE AVENUE, ROCHESTER, W. Y. 


















PAPER, Insulating 
Fis 








h Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulatior 
( Wm., 276 Fourth Ave., New York, N. Y 
ne Fibre Products Ct 1402 Walnut, Wilming 
Continental-Diamond Fibre Co., Newark, Del 
Cottrell Paper ¢ Dept. M, Fall River, Mass Copact 
Nungra Darla Caparex 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington 
Del 
General Electri Co., Section Q-921 Appliance and 
Merchandise Dept Bridgeport, Conr 
Ir atior Manufacturers Corp., 565 W. Washington 
Bivd., Chicag¢ l % 
Mica Insulator Co Dept. 31, 200 Varick, New York 
nr. ¥ Armatite Duro,”’ Micoid 
l Vulcanized Fibre Co. Wilmington, Del 
C.F,” Peerless.”’ 
T: Norristown, Pa 
West Virginia Pulp & Paper Cx Pulp Products Dept., 
30 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens 
Elect. & Mfg. Co., Dept 7-N, E. Pitts- 
PEGS, Armature 
Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il ‘ 
Mica Insulator C« Dept. 31, 200 Varick, New York 
N. ¥ 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. See 
PHOSPHOR BRONZE 


American Brass C¢ Waterbury 


3ridgeport, Conn. 
See Plastics. 


Plastics. 


Conn 


Bunting Brass & Bronze Co., Toledo, O 
Driver-Harris Co., Harrison, N. J. 
Scovill Mfg. Cc 65 Mill, Waterbury, Conn. 






Seymour Mfg. Co., Seymour Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Weston Electl. Instrument Corp., 582 Frelinghuysen Ave 


Newark, N. J **Photronic.’’ 


PILOT LIGHTS. 


See Lights, Pilot. 


PINIONS. See 
PINS, Cotter 


Gears & Pinions. 


Hubbard Spring Co., M. D., 690 Ceniral Ave., Pon 
tiac, Mich 

PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bettle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Continental-Diamond Fibre Co., Newark, Del. 
Dilecto,”’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Eclipse Moulded Prods. Co., Milwaukee, Wis. 

Formica Insulation Co., 4673 Spring Grove Ave., Cin- 


cinnati, O 
Franklin Fibre-Lamitex Corp., 
Del 


190 E. 12th, Wilmington, 


General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘Textolite.’’ (‘‘Cetec’’ Cold Mold.) 

General Plastics, Inc., North Tonawanda, N. Y. ‘‘Du- 
rez.*’ 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago, l 

Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 


Trenton, N. J 


Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 


nolite.’ 
Richardson Co., Melrose Park (Chicago), It). ‘‘Insurok.’’ 
Stokes Rubber Co., Joseph, 330 Webster St., Trenton, 
N. J 


Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Til 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 


Electric Specialty Co., 213 South, Stamford, Conn. 


General Electric Co.. Schenectady, N. 
Kendrick & Davis Co., Lebanon, N. H. 
PLATINUM. See Points, Contact. 


PLATINUM 


Baker & Co., Inc., 113 Astor, Newark, N. J. 


PLUG & CORD SETS 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Wire & Cable Co., Chicago Heights, Ill 
General Cable Corp., 420 Lexington Ave., New York, 


Y 


General Electric Co., Section Q-921, Appliance and Mer- 


chandise Dept Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell- 
tale Tap.’’ ‘‘Unicord.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 




















































































































PLUGS, Attachment 


Allied Electric Products, Ine., 76 Coit St., Irvington, 
is ids 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

C. D. Wood Electric Co., Inc., 826 Broadway, New York, 
N. ¥ 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, Wis. 
PLUGS & JACKS, Radio 

Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


Guardian 
Tl 


PLUGS & SOCKETS, Multiple Contacts 
Guardian Elec. Mfg. Co., 1627 W Walnut, 
Iil. 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


Chicago, 


POINTS, Contact 


Molybdenum, Platinum, Silver, Tungsten, Special Al 
loys 

Baker & Co.. Ine., 113 Astor, Nawark, N. J 

C. S. Brainin Div I. Stern & C Inc 218 W. 40th, 
New York, N. Y. 

Callite Products Division, Eisler Elec Corp., 547 
39th, Union City, N. J. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Co., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O. ‘‘Porcelex 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J “‘Nu-Blac,’’ ‘‘Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 


Oo 


POTENTIOMETERS. See 
Control. 


tesistors, Radio 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, 
““Dunco.”’ 

General Electric Co., 

Sta-Warm Electric 
““Triplex.’’ 


Philadelphia, Pa. 


Schenectady, 
Co., 565 N. 


M. ¥. 


Chestnut tavenna, O 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Ceramic, Tabletting, Plastic 
Molding, Plastics Preforming 

Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 


Philadelphia, Pa. 


PUSH BUTTON STATIONS. 
Remote Control. 


See Switches, 


PYROXLIN COMPOUNDS. See Plastics. 
RAWHIDE GEARS. 
Non-Metallic. 


See Gears & Pinions, 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

3enwood Linze Co., St. Louis, Mo. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 
“‘Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 

The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
N. Y 


yeneral Electric Co., Schenectady, N. Y. 


General Radio Co., 30 State, Cambridge, Mass. 
*“Variac.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal —e Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
1. 

Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 
““Dunco.”’ 


ELECTRICAL MANUFACTURING 





ons, 


cets, 


} and 
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BARBER-COLMAN 


ype YAr Shaded-Pole A.C. Induction Motor offers 
superior performance in ratings from 1/200 to 1/40 
h.p. Features include good speed regulation, triple 
shading rings, self-aligning bearings, and highest 
quality construction throughout. An outstanding 
product of the pioneers in shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOIS 








SMALL 
POWER. 





RELA Y S 2fF x ox 2” high 
x hi x 2” high 


that Give Better Service at Lower Cost! 


Do you need small, rugged Power Relays to carry large loads? Specify 
P-B! Pure silver-to-silver contacts. Frame, core and armature of best 
relay steel. All metal parts plated. Low current consumption. Ideal 
for use with thermostats. Write for special bulletin. 


POTTER & BRUMFIELD MFG. CO. 


PRINCETON, INDIANA 


Small Power Relays ®@ Semi-Sensitive Relays ® Midget Relays @ Process 
and Special Timers 





mae 
Aro Geen Manat. SOTA | ONS TAN | 
=~ HINGED TO CUP. PATENTED 


fw... PapMyie 
G1tTs BROs. MFG. Co. 


1840 S. KILBOURN AVE. CHICAGO 


For motor bearing reser- 
voirs, line shafts, and 
practically every ball, 
roller or ring oil bearing. 





Write for Literature 





JUNE 1939 








PORCELAIN 


@ The correct type and 
design. of a porcelain part 


may eliminate many assembly 


difficulties and failures in 
use. It is our business to 
know the right type, and to 
help with design. Refer 
your inquiries to us. 


AKRON PORCELAIN CO. 
Akron, Ohio 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 





Address 


















































































Eagle Signal Corp., Moline, IIl 

General Electric Co., Schenectady, N. Y 
G-M Laboratories, Inc., Dept. G, 1731 
Chicago, Il 


selmont Ave 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind 

Supreme Elec. Products Corp., 105 Mt Hope Ave., 
Rochester, N. Y 

Ward Leonard Elec. Ce 34 South, Mt. Vernon, N. Y 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elect. & Mfg. Co., Dept 7-N, E. Pitts 
burgh, Pa. 

RESISTANCE LINE CORD. See Cords, 


Resistance Line. 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co 1309 S$ First Milwaukee Wis 


sradleyunit ‘Bradleyometer,’’ ‘‘Bradleystat.’’ 


REN 
ELectvic Heat 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


“HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 

















RELAYS 


This new AC mercury plunger 
type has only one moving 
part. There is no hum or 
chatter, and the mercury to 
mercury break assures positive 
operation. Operates in any 
position within 45 degrees of 
the vertical; high speed, silent 
opening and closing. Easily 
installed and maintenance 
free. Underwriters’ Labora- 
tories listing. 

Made in the U. S. A. with 
American Material and Labor. 


H-B ELECTRIC CO. INC. 
2533 N. Broad St., Phila., Pa. 








Screw Machine Products 
Made tc Ordor 


FROM STEEL-BRASS 
OR STAINLESS STEEL 


SEND SAMPLES OR 
BLUE PRINTS FOR 
PRICES AND DETAILS 


SAMUEL J.SHIMER3SONS 


MILTON,PA. 





QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 





impregnated layer wound coils. 
6,12 & 110 Volt A. C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 





General Electric Co., Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, Philadelphia, 
Pa 


Mallory & Co., Inc., P. R., Indianapolis, Ind 


National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. ¢ 1806 W. Flournoy, Chicago, Ill 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 


Attentuators, Fixed Resistors, Rheostats, Potentiometers. 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 


General 
Internation 


Radio Co., 30 State, Cambridge, Mass 
al Resistance Co., 405 N. Broad, Philadelphia, 


Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago. Il 
Ohmite Mfg. Co 4806 W. Flournoy, Chicago, II! 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y 

General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadelphia, 


National Electric Controller Co., 
Chicago. Ill 
Ohmite Mfg. ¢ 
Ward Leonard 
“‘Vitrohm.’ 
Westinghouse 
burgh, Pa 


RHEOSTATS, Radio. See 
Control 


5309 Ravenswood Ave., 


08 W 
Elec. Co., 


Chicago, Ill 
Mt. Vernon, N. Y. 


Flournoy 
34 South, 
Elect. & Mfg. Co., 


Dept. 7-N, E. Pitts- 


tesistors, Radio 


RIVETS 
Federal Sales Co., 24 S. Jefferson, Chicago, Ill 
Progressive Mfg. Co., Torrington, Conn 


Tubular Rivet & Stud Co., Wollaston, Mass 


R.P.M. COUNTERS. See Tachometers. 
RUBBER, Hard & Soft Molded 

Castle Rubber Co., East Butler, Pa. 

Western Rubber Co., Goshen, Ind 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 


SCREW MACHINE PRODUCTS, Metal 


eae Co. of America, 2179 Gulf Bldg., Pittsburgh, 

a 

Linden & Co., In 891 Broad, Providence, R. I. 

Newton Mfg. Cx Plainville, Conn 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

on Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Vis. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. 


cago, Ill. ‘‘Sems.’’ 


SCREWS, Machine 

American Screw Co Providence, R. I 

Continental Screw Co New Bedford, Mass 

Progre Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 


cago, Ill. 


SCREWS, Recessed Head 


Keeler Ave., Chi- 


ssive 


Chi- 





American Screw Co.. Providence. R. I 

Continental Screw Co New Bedford, Mass 

SCREWS, Self-Tapping, Sheet Metal and 
Cap 

Federal Sales Co., 24 S. Jefferson St., Chicago, Ill. 

Parker-Kalon Corp., Dept. E., 190 Varick St, New 
York, N 

SCREWS, Set 

Parker-Kalon Corp., Dept. E., 190 Varick St, New 
York, N. Y 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2: N. Keeler Ave., Chi- 


cago, 


SCREWS, Tapping 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill 

SCREWS, Thumb 

Parker-Kalon Corp., Dept. E., 190 Varick St, New 
Tok, N. ¥ 

Progressive Mfg. Co., Torrington, Conn. 

SEALS, Oil 

Felters Co In 201 South, Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co.,1840 S. Kilbourn Ave., Chicago, Ill. 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

SEPARATORS, Magnetic 

Ohio Elec. Mfg. C« 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., 
mn. ¥. 

New England Mica Co., Waltham, Mass. 


Dept. 31, 200 Varick, New York, 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 


Steel 

City 
tolling 
Steel 
& Son, 


States 
Granite 
Newport 
Republic 
Ryerson 


Corp. Subsidiary.) 
Steel Co., Granite City, II. 
Mill Co., Newport, Ky. 
Corp., Cleveland, O. 

Inc., Jos. T., Chicago, III. 








SHEETS, Nickel. 
SHEETS, Steel 


See Nickel. 


American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished). 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Iliinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp., Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 


Republic Steel 
Ryerson & Son, 


Corp., Cleveland, O. 
Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
I 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 


Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Var- 
nished. 

SLOT INSULATION. See Paper, Insulat- 


ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 
General Electric Co., Section Q-921. 
Merchandise Dept., Bridgeport, Conn. 


Appliance and 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago Ill. 


SOLDER, Silver 


General Plate Co., Div. of Metals and Controls Corp. 


34 Forest, Attleboro, Mass. J J 
Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 

American Automatic 
Buren, Chicago, Il 

Davis & Co., Inc., Dean W., 
Ill 

Electrical Coil 
N. J 


Milwaukee, Wis. 
1033 W. Van 


Chicago, 


1309 S. First, 
Electric Sales Co., 


547 W. Fulton, 


Winding Co., 2731 Saunders, Camden, 


Schenectady, N. Y. 


General Electric Co., 
1627 W. Walnut, Chicago, Ill. 


Guardian Elec. Mfg. Co., 


National Acme Co., 170 E. 131st St., Cleveland, O. 
Trombetta Solenoid Co., Milwaukee, Wis. 
SPEED INDICATORS. See Tachometers; 


also Stroboscopes. 


SPEED REDUCERS 


Alliance Mfg. Co., Dept. H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Delco Products Div., General Motors Corp., Dayton, O 

Dumore Co., Dept. 109-E, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 


Motor Co., Bloomfield, N. J. 
6400 Plymouth Ave., St. Louis, Mo 
Mfg. Co., Dept. 7-N, E. Pitts 


Star Elec. 

Wagner Elec. Corp., 

Westinghouse Elect. & 
burgh, Pa. 


SPEED REGULATORS. See Controllers, 


Motor. 

SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of 
Corp., 6399 Miller Ave., Detroit, 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg Co., Div. of Associated Spring Corp., 
Corry, Pa. 


of Associated Spring Corp., 


Associated Spring 
Mich. 


ELECTRICAL MANUFACTURING 
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Power Ranges 1 300 to 1/15 H. P. 


@ Designed specifically to solve your problems, these 
shaded-pole induction motors are guaranteed against 
electrical or mechanical defects. Equipped with oil- 
less, self-aligning bearings, and shafts of high carbon, 
centerless ground steel. Coils are of highest grade 
wire on special rag-stock paper cores. Workmanship 
is precision perfect. Write for full information today. 


Write today for Bulletin 37 for detailed information. 


ee 


Rochester, New York 


Makers of ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, Cs 





SPECIAL WASHERS 
‘6N@) and STAMPINGS 


Send or Phone for Illustrated Catalog 


THE QUADRIGA MFG. CO. 
209 West Grand Avenue, Chicago, Illinois 


oA TOl-Talerey® 


RG Headquarters 


If you want highest quality insulators to 
match the outstanding performance of your 
product, then bring your problems to Uni- | 
versal, headquarters for quality insulators. | 
































Special or standard shapes. Made by the 
famous Universal ‘‘dry process.” Better 
thruout. Close dimension tolerances. Send 
your specifications for sample and price. 


THE UNIVERSAL Bary; Be ah my 


1540 EAST FIRST ST. BAS Oe 



















JUNE 1939 





Large Stocks... Uniform High Quality... 
Immediate Shipment . . . Principat products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


0 
UNIVERSAL COIL WINDER 


(non-insulated coils on forms or cores) 
Ze¥ Fe 
we 


COIL SPECIFICATIONS: 1200 turns, no leads. 
HANDLING TIME (loading, starting, unloading): 20 seconds. 
WINDING TIME (at 1800 R.P.M.): 40 seconds. 


OPERATOR performs manual operations on one winding head 
while coils are being wound on the other two heads. 


PRODUCTION 153 coils per hour on three-head machine at 
85% operator efficiency. 


Write for new bulletin 102 explaining how SYNCHRON- 
IZED COIL PRODUCTION has greatly increased output 
on many types of coils. Address: 


UNIVERSAL WINDING COMPANY 
P. O. Box 1605, Providence, R. 1. 

























































































SPROCKETS 


Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 


STAMPINGS, Metal 


Aluminum Goods Mfg. Cc Manitowoc Wis 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury Conn 

Barnes C¢ Wallace, Div. of Associated Spring Corp., 
Briste ( I 

Dante Elec. Mfg. Co., Bantam, Conr 

Grammes & Sons, In L. F 393 Union, Allentown, Pa 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl rd & Vine, Cincinnati, O 

Linden & Ce Inc 891 Broad, Providence, R. I 

Patton-MacGuyer Cx 17 Virginia Ave Providence, 
R. I 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Tll 

Raymond Mfg. (Cx Div. of Associated Spring Corp., 
Corry, Pa 

Conn 





Scovill Mfg. Cé 65 Mill, Waterbu 
Shakeproof Lock Washer Co 25 
Chicago, Tll 





N. Keeler Ave., 





POWREX 
TILT-SWITCH 


GREATER SAFETY 
INCREASED SALES 


Tip-over safety switches for 
portable heaters. Level 
switches actuated by tilting 
or jarring for vending ma- 
chines, etc. Hermetically 
sealed, metal tube, mercury 
contact. Dependable. 
Rugged. Write for bulletin. 


POWREX SWITCH CO. 


196 Willow St., Waltham, Mass. 





OUTSTANDING 
rh 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core . . . 
various alloys and core sizes . . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 
Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 401 Broadway, New York 


- 2 
LL me 
(ihe me" 


NM ETAL CO. 7 ae 
4818 So. Campbell Ave., Chicago, Ill. 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 
mi Purposes, Natural 
Ss Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


TROMBET TA SOLENOID CO. 


) 
MILWAUKEE WISCONSIN 


U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'/, to 90 Ibs. High speed—11 sizes—1, to 
35 Ibs. Long Stroke—11 sizes 14 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 








Sherman Mfg. Co., H. B., Battle Creek, Mich 
Wrought Washer Mfg. Co., 2200 8S Say, Milwaukee 
Wis 


STAMPINGS, Small Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 


Continental-Diamond Fibre Co., Newark, Del 
Formica Insulation Co 4638 Spring Grove Ave., Cin- 
cinnati, O 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 
Del 


General Electric Cc Section B-49, Plastics Dept., Pitts 
tield, Mass 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, IIl. 

Richardson Co., Melrose Park (Chicago), -Ill. 


Taylor Fibre C Norristown, Pa 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet 


Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, IIl. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, TIl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 

American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
tarnes Co., Wallace, Div. of Associated Spring Corp., 
Sristol, Conn (Cold Rolled Spring.) 

Cold Metal Process Co., 2129 Wilson Ave., Youngstown, 
oO (Cold Rolled. ) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland. « 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 


STRAIN RELIEFS, Cord 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 


STRIPPERS, Wire 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strabo- 
baa? 


SWITCHES, Fixture 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 


SWITCHES, Heater 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 





SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Sarber-Colman Co., Rockford, Ill 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Ce Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Tl. 

National Acme Co., 170 E. 131st St., Cleveland, O 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

Electric Swith Corp., 1411 Union, Columbus, Ind 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
N. J Kon-nec-tor,’ Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Powrex Switch Co., 196 Willow, Waltham, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Mallory & C¢ Inc., P. R., Indianapolis. Ind 

Ohmite Mf Co 1806 W. Flournoy, Chicago, Ill 





SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa **Dunco.”’ 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


Micro Switch Corp., 1 East Spring, Freeport, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


SWITCHES, Thermostatic 


Fenwal Incorporated, Ashland, Mass. 
SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-633, Newport, Ky. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ey 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Mica 

Contineutal-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
x. &. 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y 


Westinghouse Elect. & Mfg. Co., Dept. 7 N, E. Pitts- 
burgh, Pa. 


TAPE, Scotch 
Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
I*aul, Minnesota 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“‘Turbo.”’ 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, . 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
| a | ‘‘Empire.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Washington 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Il. 


TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 


Fuses. ) 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
mi 


Rajah Co., Bloomfield. N. J. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. ' 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Ill. 


TESTERS, Coil 
See also Instruments. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOPILES 
The Eppley Laboratory, Inc., Newport, R. I. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa 
““Dunco."’ 

Fenwal Incorporated, Ashland, Mass 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


ELECTRICAL MANUFACTURING 








APPLICATIONS e CORNELL-DUBILIER 
MOST COMPLETE LINE 


CLB JPW LMW JDS ETN 
DRY ELECTROLYTICS FOR MOTOR STARTING 
ON 110 V. AND 220 V. 60 CYCLES, A. C. 




















The Leich Electric Company's 
new all-molded Magneto Tele- 
phone completes the modern- 


ae A most complete line of C-D motor-starting Electro- 
ization of the farm. 


lytic and Dykanol capacitors is now made available. 
The units bearing the 29 year old C-D seal of quality 


Leich ch lastics b f 
. cauien sae aie Ge are designed for lasting dependability and economy. 


its easy adaptability to design, 
its durability and lasting beauty. No matter what your requirements, there is a C-D 
capacitor to fit your needs. C-D’s prompt service, 


CORNELL-DUBILIER CAPACITORS FOR AC MOTOR 
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a Leich also chose Chicago quality and complete line will increase customer con- 
ts- Molded Products to do the job. fidence in your work and boost your margin of profit. 
Use C-D capacitors on your next job! 
Does your product need that Today write for Catalog No. 162A describing C-D 
last touch of up-to-dateness Electrolytic motor starting, and 162B on Dykanol A.C. 
ae which plastics can provide? motor starting capacitors. 
ur design and engineering 
seg staff will cocperate with you. PRODUCT OF THE WORLD'S LARGEST MANUFACTURER 
rk, OF CAPACITORS. 
: CHICAGO MOLDED PRODUCTS Cop. } Wiey NU aAAM I JIAT a. 
1024 North Kolmar Ave. Chicago, Illinois 
a ELECTRIC CORPORATION 
TK, 


South Plainfield, New Jersey Cable Address: ‘‘CORDU"”’ 
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vi To Your Specifications 
ee Davis-built Solenoids of highest Quality 
“its - throughout, engineered for your particular job. 
Precision built to give maximum trouble-free 
performance. Low unit cost a big factor. 
Let Davis engineers end your Solenoid, Coil, 
Ave., Kicker, Magnet problems. Our complete 
design and engineering facilities are at your : 
service. Custom-built samples gladly furnished. Sizes from 1°<"x12<” to 3”x3” 
Write for details and quotations. Strokes from 54” to 2”, delivering up 
to 35 pounds at end of the strokes. 


DEAN W.DAVIS & CO.,INC. 


—-_ 
SS 


Poet 
a 





anch 


, Il 
, Hi. 


549 W. FULTON ST. CHICAGO, ILL. 
OIA Ae) a ARM Ake 


. Double Cup Washer 
icago, Set, > Lugs 1015 Series 


(a 


fetal K & H SOLDERLESS TERMINAL LUGS 
AND CONNECTORS FOR ALL PURPOSES 


» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 





ia, Pa 


WEST VIRGINIA PULP & PAPER COMPANY 


Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Il 
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For simplification of opera- 

tion; for increased efficiency, 
or for sales appeal—an automatic 
timer will prove advantageous. 
There is a_ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER CO. 
Graybar Bldg. New York, N. Y. 


Write for 


TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and performance requirements 


ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 





SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





CARTRIDGE, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs 


Mare WATLOW ELECTRIC MFG. CO. 
1326 N, 23rd. ST. LOUIS, MO. 





EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 














H. B. Elec. Co Inc., 2531 N. Broad, Philadelphia, Pa 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘Pyro 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’”’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 


Spencer Thermostat Co., 105 Forest, Attleboro, Mass 
**Klixon f 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


TIMING DEVICES 

Allen-Bradley C« 1309 S. First, 

Barber-Colman C¢ Rockford, Lil. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*‘Dunco.”’ 


Milwaukee, Wis 


Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ . ; 
General Electrie C« Dept. 6A-201, Schenectady, N. Y. 


Guardian Elec Mfg. Co 1627 W. Walnut, Chicago, Ill 
Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. C Hartford, Conn 
Potter & Brumfield Mfg. Co., Int Princeton, Ind 
Thompson Clock Co., H. C., Bristol, Conn 
Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 


“Diamond H.”’ 


Walser Automatic Timer Co., Graybar Bldg., New York 
N. Y 

Westingt I & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

TIN PLATE 

American Nickeloid Co., 12 Second, Peru, Tl. Pre 
finished 


TOOLS AND JIGS 


Stein & Ce Wm. P., 424 St. Paul, Rochester, N. Y 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis 


TRANSFORMERS 
For built-in applications to electrically 
chines, appliances and equipment 
The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co., 93 Main, Winsted, Conn. 


operated ma 





Davis & Co., In Dean W., 547 W. Fulton, Chicago, 
Til. 

Ferranti Electri Int 30 Rockefeller Plaza, New York, 
x. ¥ 

General Electric Co., Ft. Wayne, Ind. 

General Radio Co 30 State, Cambridge, Mass 


“*Variac.”’ 
Ward Leonard Ele Co., 34 South, Mt 
Westinghouse Elect. & Mfg. Co., 
burgh, Pa. 


Vernon, N. Y 
Dept. 7-N, E. Pitts 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2033 W. Charleston, Chicag« 
Til (Square, Rectangular, Round.) 


TUBING, Brass & Copper 
American Brass C¢ Waterbury Conn. 
Dante Elec. Mfg. Co., Bantam, Conn 
Ilsco Copper Tube & Products, Inc., 
Cincinnati, O 
Scovill Mfg. Co., 65 Mill, 


5629 Madison Rd., 


Waterbury, Conn 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond 
lak.’”’ 

Formica Insulation Co., 
cinnati, O 


Fibre Co., Newark, Del. ‘‘Cellu 


4673 Spring Grove Ave., Cin 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

General Electric Co Section B-49, Plastics Dept., 
Pittsfield, Mass ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


Mm 2 
National Vulcanized 
**Phenolite 
Richardson C 
rok.’’ 
Surprenant Electric 
Boston, Mass. 
Synthane Corp., 
Taylor Fibre Co 


Fibre Co., Wilmington, Del. 


Melrose Park (Chicago), Il. *‘Insu- 


Insulation Co., 84 Purchase St 


Oaks, Pa. 
Norristown, Pa 


Westinghonse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TUBING, Monel & Nickel 

International Nickel Co., Inc., 67 Wall, New York, 


mM. we 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 


3randywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘“Wul-Cot.’’ 


Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm. 276 Fourth Ave., New York, N. Y. 


**Turbo.”’ 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Insulation Manufacturers 
Blvd., Chicago, Ill. 
Mica Insulator Co., 
a” ‘*Empire.”’ 


Corp., 565 W. Washington 


Dept. 31, 200 Varick, New York, 





TUBULAR LAMPS. 


ture. 


See Lamps, Minia- 


TUNGSTEN 
Wire, Rods, Sheets, 

Callite Products Div., Eisler Elec. 
Union City, N. J ‘‘Kulgrid.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Special Shapes. 


Corp., 547 39th, 








UNITS ELEMENTS, Resistance 
Heating 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp 740 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

Wiegand Co., 


AND 


Edwin L., 7530 Thomas Blvd., Pittsburgh, 


Pa *“Chromalox.”’ 

VACUUM SWITCHES. See Switches, 
Vacuum. 

VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 


Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 

Blvd.. Chicago, Ill. 
Mica Insulator Co., 


Washington 


Dept. 31, 200 Varick, New York, 


N. Y. ‘‘Linolac.’’ : s 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 
Felters Co., Inc., 201 South, Boston, Mass 


Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, Tll 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 





Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich 
National Lock Washer Co., Newark, N. J., and Mil- 


waukee, Wis 
Philadelphia Steel 

delphia, Pa. 
Positive Lock Washer Co., 


& Wire Corp., Germantown, Phila- 


Newark, N. J 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
eago, Ill 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Til. 


Washburn Co., 
Wrought Washer 
Wis 


Worcester, Mass 


Mfg. Co., 2200 S. Bay, Milwaukee, 


WASHERS, Metallic 

Barnes Co., Wallace, Div. of 
Bristol, Conn 

Federal Sales Co., 24 S 

Hubbard Spring Co., M. D., 
Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, T1l. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Wis. 


Associated Spring Corp., 


Jefferson, Chicago, II. 
690 Central Ave., Pontiac, 


Milwaukee, 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; also Plastics; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; 
Finishing; Chatterton’s Compound; 
General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
me 


Saturating and 
Sealing Cement. 
Appliance and 


WELDING EQUIPMENT 


General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Il. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I “‘Leesona,”’ ‘‘Duo-Matic.’’ 


WIRE, Bare 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
telden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
mM. S 

John A. Roebling’s Sons Co., Trenton, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

WIRE, Copper Clad 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

WIRE, Copperweld 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J 

General Cable Corp., 420 Lexington Ave., New York, 
mn 

WIRE FORMS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp 
Barnes Co., Wallace, Div. of 
Bristol, Conn. 
Grammes & Sons, 
Pa. 
— Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 


Subsidiary. ) 
Associated Spring Corp., 


Inc., L. F., 393 Union, Allentown, 
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HILLIARD CLUTCHES 


THE HILLIARD FRICTION CLUTCH 


Provides exceptionally smooth, yet 
positive engagement. 





Not affected by centrifugal force. 
Operates indefinitely without adjust- 
ment. 

Is backed by 30 years of service in a 
wide field of industrial applications. 
Pe Write for booklet giving full information 
THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING...FRICTION...SINGLE REVOLUTION...SLIP...SPECIAL 


ool eee de) Pa) 
ELMIRA, N. Y. 


106 WEST 4TH ST. 


CHICAGO OFFICE: 201 NORTH WELLS STREET 








HERE’S PROOF 


You can depend on ILSCO Solderless Lugs 


to grip wires securely—against as much as 


480 LBS. PULL! 












Capacity of scale used in test: i 
500 Ibs. Lugs used same size = 
as shown below, for #8—#4 or 
wire range. samples 


Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, INC. 


5629 MADISON ROAD CINCINNATI, OHIO 





e Des signers 


e kngineers 
oliseansiies 3 









Have vou developed or re- 


designed a new electrically 






operated machine, appliance 





or device, commercially mar- 


1, 1938? 





















keted since August 















That’s all that’s necessary 










to enter the 1939 ELEcTRICAL 


Product 











VLA NUFACTURING 












Design Contest. 



















Turn NOW to 


and read the full particulars. 


pages 25-28 
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CULLMAN 
SPROCKETS 


Over 45, 000 














for Roller, Block 
and Silent 
Chains 





LE Double Roller 
- Chain Sprocket Drive 


Write for Sprocket Book 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


RR 
CONTACT 
a 


CALLITE | 
Rigidly controlled, laboratory Contacts | 
tested, thoroughly accurate—any | £4” 2¢ Jurnished | 
and all of these describe CAL- | TUNGSTEN 
LITE electrical contacts. Every MOLYB- 
step of the way these contacts | ae 
are closely supervised (this in- PLATINUM 
cludes daily checking under actual AND 
operating conditions) to insure ALLOYS OF 
flawless long life performance. ABOVE 
Whatever your contact require- os 


For other Callite 
Products includ- 
ing Tungsten or 
Molybdenum 


Grids, Cathodes, 
Hook & Pigtails, 
Plates, Formed 


Parts, Filament 


PRODUCTS DIVISION Anchor Wire, etc. 


Write for com- 
EISLER ELECTRIC CORPORATION plete catalog to- 


+B mre a) rohan e UNION phe Le ee | 


ments, it pays to contact 






















































Hunter Pressed Steel C¢ Lansdale, Pa 
Raymond Mfg. Co., Div. of 


WIRE, Magnet 


Associated Spring Corp., Acme Wire Co New 


Corry, Pa : ‘Cottonite *‘Silkenite,”’ 
John A. Roebling’s Sons Co., Trenton, N. J Heatex 
American Wire Div 
WIRE, Insulated Mich. ‘‘Vega-Chromoxide.’’ 


(See also Cable, Heavy Duty; Cord, Flexible American Steel & Wire 
American Wire Div., Electric Auto-Lite Co., Port Huror land, O 
Mich Belden Mfg. C« 163% 
American Steel & Wire Co., Rockefeller Bldg Cleve Cotename!l 


land, O (United States Steel Corp. Subsidiary General Cable Corp., 420 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. Ne Wes ’ 
**Colo-Rubber,’’ ‘‘Nitro.’’ General Elec. Co., 


Boston Insulated Wire & Cable Co., Dorchester, Mass chandise Dept 


Haven, Conn 
Electric Auto-Lite Co., Port Huron, 


United States Steel Corp. Subsidiary. ) 

, 33 ’. Van Buren, Chicago, Il. 
Celenamel,’’ 
Lexington Ave., New York, 


Section Y-8195, Appliance and Mer- 
Bridgeport, 





““Cupron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ 
carb,"’ ‘‘Radioalloy. 

Driver-Harris Co., Harrison, N. J. 
vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
‘““Gridnic,’’ **Radioohm,’’ “‘Ohmax,”’ ““Midohm,’’ 
‘‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
““Chromel-Alumel.’’ 


“‘Cobanic,’’ ‘*Radio- 
**Enamelite,”’ 
“*Celenite,’’ 


**Paperite,”’ “‘Nichrome,’’ ‘‘Ad- 


Rockefeller Bldg., Cleve- 


**Silkenamel.”’ 

WIRE, Round Edge Flat 

American Nickeloid Co., 12 N. 
(Pre-finished Metals.) 


Second, Peru, Ill. 
Conn *‘Deltabeston.’’ 


Diamond Wire & Cable Co., Chicago Heights, Ill General Electric Co., Schenectady, N. Y¥ . 
General Cable Corp., 420 Lexington Ave., New York, Rockbestos Products Corp., 740 Nicoll, New Haven, WIRE, Welding . = 
N. ¥. Conn Rockbestos All- Asbestos.’ General Electric Co., Schenectady, N. Y. 
General Electric Co., Section Y-8195, Appliance and John A. Roebling’s Sons , Trenton, N. J 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ Winsted Division, Hudson Wire Co., Winsted, Conn. ZINC 
General Electric Co., Dept. 6-201, Schenectady, N. Y Sheet, Rod, Tube, Wire, Anodes. 
Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. Z American Nickeloid Co., 12 N. Second Peru, Ill 
Rockbestos Products Corp., 740 Nicoll, New Haven WIRE, Resistance (Pre-finished Metals.) 
Conn “‘Rockbestos All-Asbestos Rockbestos A. American Brass Co., Waterbury, Conn New Jersey Zinc Co., 160 Front, New York, N. Y. 
¥, © Boston Insulated Wire & Cable Co., Dorchester, Mass “‘Horse Head.’’ 


John A. Roebling’s Sons Co., Trenton, N. J. Driver (« Wilbur B., 


fabrication of finished products. 


232 MADISON AVENUE 










LAMINATION DIES 





L 
.. » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


| B-L RECTIFIERS 


Change AC to DC without moving 
parts, glass bulbs, liquids, or spark- 
ing contacts. 


DRY — DURABLE — COMPACT 





— ECONOMICAL 
SPECIAL RECTIFIERS AND COMPLETE ASSEMBLIES 


THE BENWOOD LINZE CO. 


ST. LOUIS, MO. 
ELECTRICAL RECTIFIERS 


MANUFACTURERS ENGINEERS 


Newark, N. J 





‘*Tophet,’”’ Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


This CLASSIFIED INDEX Feature 


is intended as a facility for the reader, providing a quick, easy, and reliable 
reference to the sources of materials, parts, equipment and finishes used in the 


Always refer to it. Also, since each company listed is an advertiser, consult 
the advertising pages for information and additional data. Avail yourself of 
this and other information features of each issue because they represent help- 
ful factors of our publishing service to readers. 


John A. Campbell, Director, Reader Service 


ELECTRICAL MANUFACTURING 


NEW YORK, N. Y. 





TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 





Hi Engineered to Suit You 
M i C R oO 1—Movement differential under .0005”. 


2—Operating pressure about 8!» oz. 
14, Inch Overtravel 


3—Overtravel of actuator plunger beyond 
operating point 14”. 

Wi Metal Clad & 

SWITCH 


4—Heater loads 1200 watts up to 600 volts 
A. Also inductive loads, solenoids, 
and relays, '2 H.P. up to 460 volts A.C. 
Especially suited for rugged, exacting 
service in: t — 
Industrial Controls a 


Motion Picture Projectors 
Packaging Machines 
Gauging Machines 


Overall dimensions: 
2\4” high, 1” wide, 
314” long. 





Counters 
Write for specifications and recom- MiCR® SWITCH 
mendations covering specific applica- Fret OSA 


tions. 


UNDERWRITERS LABORATORIES LISTING 


MICRO SWITCH, Ge CORPORATION 


! ILL., U.S.A. 
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yond 

volts 
oids, 
A.C. 


sions: 
wide, 


RA Viet 


A Type for Every Need 
DEPENDABLE 110-volt Induction and 


Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 





out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 


SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. abt ae)! 
lai Talia yy 


STURDIER + BETTER INSULATED - LOWER COST 


SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS .. 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS .. RE- 
LAYS .. SIGNALS. . BELLS 
. . BUZZERS. 








Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


nufactures Square, Rectangular, Round Tub 

















2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 
2 fs 
5 
5 FoR YOUR PRODUCT 5 
iB YOUR COMPANY 5 
} =| 
E AND YOURSELF © 
R s 
kz No obligation . . nothing to ial 
| a = | 
5 buy . . no fee to pay. Enter = 
WS 4 
IE the 5th Annual Electrical 55 
Ie Manufacturing Product Design 2 
Contest—today! 4 
: i 
>| Turn to pages 25—28 now, ql 
5 for full particulars, rules, ete. | 
H eI 
i= « « « « « « « « - 
: 5 
ES : 
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for testing 


ELECTRICAL HEATING UNITS 





An Eppley circular type, copper-constantan thermopile, used 
in conjunction with a suitable potentiometer, will enable you 
to determine quickly and accurately the radiant energy pro- 
duced by various types of gas and electrical heating units. 


This combination will prove invaluable to those who are 
interested in making comparative tests of the efficiency of 


various heating units. 


Write for our Bulletin G-3 


b397.0:3 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 


Electrolytic in any size, 
can, terminals, mounting, 
for intermittent motor- 
starting service. 


Oil-filled paper capacitors 
to fit your particular mo- 
tor or other assembly, for 
continuous-service uses. 


Four-fold increase in floor 
space of new plant pro- 
vides production facilities 
second to none. 













NEWPORT, R.I. 
U.S.A. 












Second 
to None 


Irs one thing to get a real good capaci- 
tor. It’s something else to be sure it's 
properly applied. AEROVOX guarantees 
both these essentials to satisfactory per- 
formance. 

® Just submit that problem for our engi- 
neering collaboration, specifications, quo- 
tations, samples. 


IN CANADA: AEROVOX CANADA. Limited Hamilton. Ont 
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SLIDING CONTACT 
RHEOSTATS 


EVERY TURN OF THE WIRE 
A STEP OF CONTROL 


For Product Testing, Instrument Calibration, Lab- 
oratory Research and Development, for every 
operation that requires a fine continuous control 
of current and potential, you will find the Ward 
Leonard Sliding Contact Rheostat an ideal instru- 
ment. The sturdy construction makes them suit- 
able for shop as well as for laboratory use. Vari- 
ous sizes and ranges are available for currents up 
to 25 amperes and voltages within their ratings, 
in vertical, horizontal and back-of-panel mount- 


ings, with or without micrometer drive. Send for 
Bulletin 8001. ; 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Bulletin No........ id toctinttod 


Name........ 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


SHEETS £22 
OF craic 
%j4a¥ 


NEWPORT PRODUCTS:—Hot Rolled Sheets—Cold Rolled 
Sheets—Newport Electrical Sheets—GOHI Pure Iron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets—Newport 
Long Terne Sheets—Newport Galvannealed and DeLuxe 
Metal Sheets. 


NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy Steel: Blooms 
—Forging Billets—Re-rolling Billets—Slabs—Universal Mill 
Plates—Sheet Bars 
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Outside electric switches can laugh at rain and ; 
@ snow if they are protected by weather - proof 
"plastic boxes. This switch cover . . . molded by 
SY Kurz-Kasch for the J. R. Kearney Corporation .. . s 
is a typical example of the many ways plastic can gf 
sw profitably serve the electric industry. a 
ee Turn to Kurz-Kasch if you have a plastic problem. ss 
SY fit is a difficult draw...a peculiar contour...oran & 
unusual size ... Kurz-Kasch has the facilities to pro- 
“@ duce such moldings not only accurately, but in large 
<W quantities if desired. 
ae Any plastic material may be specified. And if any 
of a large selection of stock dies fit your require- 
ments, you may use them without extra charge. 
Kurz-Kasch, Inc., Dayton, Ohio. 


Branch Sales Offices: New York, Chicago, Cleveland, 
Detroit, Los Angeles, Dallas, and St. Louis 


The discriminating manufacturer of 
T by “A r m oO S t a t S electric ranges and heavy duty appli- 
; ances selects ‘‘Diamond H"’ Thermo- 

for Electric Ranges stats and heater switches because he 
knows of their advanced design, 


and Appliances accuracy and the unusual service 
they give. 


. This slow break thermostat has two pilot lights to 
illuminate dial when oven is on. 

. Here is the very latest news in thermostats a com- 
bination of oven selector switch and quick break 
thermostat. The one device controls oven heat for 
PREHEAT, BAKE and BROIL (Designation 
illuminated). 

. A very small, compact thermostat for water heaters 
and “aad liquids with temperature range 100° to 

00°F. 


. A slow break hydraulic thermostat with escutcheon 
- rid HART. Can be supplied quick break if 
esired. 


Complete information about thermostats and heater switches will be furnished by 


The HART MANUFACTURING CO., Hartford, Conn. 


ELECTRICAL MANUFACTURING 





aay 3, 


to oF 


litte Adi 


| 

: 

oy ae a gee Bear! none of | 
~ MASTER MOTORS 
SCOR UMMC UM MS he ee ly the 
major oil companies on an enormous variety of handling and 
dispensing equipment. Oil company engineers have found the 
many advantages of using Master Motors that are built to 

meet exactly the requirements of each job. 

You, too, may add to the economy, safety and compactness 


eh a le 


are built to really fit YOUR needs. Investigate MASTER'S 





unusual ability to serve you promptly and economically. 


THE MASTER ELECTRIC COMPANY ® DAYTON, OHIO 





ONG RANGE LIVE ACTION—an exclusive advantage in Helical 
Spring Washers—brings to your products greater safety, longer service, better customer 
satisfaction. It costs you nothing extra and is exclusive in Helical Spring Washers. 


¢ Initial looseness in bolted structures is caused by wear of contacting surfaces and bolt 


stretch. Long range Live Action compensates for initial looseness by exerting power- 
ful, maintained pressures on thread surfaces. Guarded by Helical Spring Washers, bolted 
parts remain tight! ¢ Be safe! Specify only Helical Spring Washers in your products. 


SPRING WASHER INDUSTRY e 616 Wrigley Building ¢ Chicago, Ilinois 


ONLY A HELICAI SPRING WASHER HAS LIVE ACTION 








